


ee 





























—- zal ¢ 
J} +22 2 2 4 22 SS 2 + 4 + S 2 + SL S & 8 LS LLL D © 2 2 oe 8 ee eo 


Ua a = TB ISS ad 


[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright. 188, by Munn & Co. 


\ WE E KLY JOU KN AL OF P I ACTIC AL INFORM ATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES, 


"Vol, LXXIX.—No. 26. NEW YORK, DECEMBER ¥4, 1898. $3.00. A WEAN 


EsTaBLisHED 1845 j WEEKLY. 


ee ee ee ee ae ee a Sew ewe wwe rw a. * & - ® rewsl 



































-— 








} 
abigghoaaagas | 

~ The Park Row Building, New York. 

Height, 390 feet; number of stories, 29; depth of foundations, 54 feet; height from bottom of foundations to top of flagpole. pas vost number of offices. 950; estimated | 
number of occupants, 4,000; number of windows, 2,098; total weight, 20,000 tons; cost, $2,400. | 
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THE TALLEST OF THE MODERN OFFICE BUILDINGS,—(See page 400.) 
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oo aead if} . A . ie | still have ample strength and “could puli up the an-|cient locomotive and accompanying electrical appa- 
Pe l ] l I ty | [ a W [ i if il i. chorages with ease.” ratus. This iscertainly another triumph for American 

. e Mr. Martin’s report, while it gives much valuable in- | engineers. 
r TABLISHED 184 formation as tothe strength of the cables and the} See aa 
stability of the anchorages, has little to say about the| BREAKDOWN IN DAILY NEWSPAPER OFFICES DUE 
MUNN & Cl E AND PROPRIETORS failure of that part of the bridge that aroused the pres TO LACK OF GAS. 

PUBLISHED WEKKLY A ent discussion, namely, the stiffening trusses. While it} The bursting of a large gasometer, which is referred 
is: no doubt. a fact that the bridge is “absolutely | to elsewhere in this issue, was the cause of trouble and 
No. 361 BROADWAY, - - NEW YORK. safe,’ and “no one need entertain for a mowent any | inconvenience to the newspapers which use the lino- 
fears of its stability.” it is nevertheless true that the| type machines, owing to the fact that the supply of 
! t s stiffening trusses are altogetiver unequal to the demand | gas down town was eut off. In the linotype machine 
cpaid. £0 lis. Sd. 400} Of a sudden emergeney. and that as far as they are| the type metal is kept hot by gas, so that when the gas 
ee WERICAN I LICATIONS coneerned the bridge is not “stable.” Since the stiff pressure became reduced the type metal began to cool. 
‘ . #00 a year. | ening truss is an integral part of a suspension bridge, In most ef the machines there was no gas at all, and 
. ; 0 it follows that the failure of the trusses is a failure of | im the few in which it did burn, the flame was very 
: ie will | the bridge, and hence a bridge in which these trusses feeble. Several of the papers had to set up their type 
; are liable to collapse under a congestion of traffic by hand, and in one case twenty machines had to be 
& } : New Yort whieh may oceur at any time, is obviously overloaded. abandoned. At least one newspaper which does not 
All that ean be said of the bridge is that under its | “45° machines courteously placed the composing room 
NEW YORK, SATURDAY, DECEMBER 24, 1898 present loading it is liable to a partial failure, whieh | ™* the service of another paper. It is probable that 


ENGLISH AND AMERICAN MACHINE TOOLS 











it w er ered " the principal 
round ‘ I nm ! the great strike in the 
Br sh I trades was the question as to the 
right of hy trad unions >< ol output ol 
labor-sa gma ery Happily for the interests of 
both employ sand eu oved th ittempt of the 
men to limit the output of machinery was thwarted 
In a recen orialon English and American ma 
ehinet s, ‘I I ( nin ts on the fact tha 
he I shi ifactu s a neath be ning to 
n that ti res etion in the wav of their use 
) Tae | ¥ removed iutomatie machine tools are of 
" Do ! Our esteemed contemporary ex 
iL regi that English makers of machine tools 
! deve more effort to the desig und manufac 
ture wu itic ichine tools, and goes on to say Is 
1 t Kr sh manufacturers cannot find time 
o devote sor ittention to this class of machinery 
ind so offer i j ‘“asiug competition, or ts 
ha hev s l despise American methods 
If tl | I would do well to undeceive 
thre ‘ by a il ection of American machines 
W navel F a t stated that th imported 
irticle Was weak ar ughly made \ few years ago 
\ oa nt true, but itis so no longer 
\m ‘an engineers do not stand still, and thev have 
eagerly learned by ex] n The consequettce is 
it tl te ire noWadays at least as stoutly built 
is ou ‘ nda finished, while in aecessi 
bility « Vork parts, | Ingenious automatic 
devices I i ttation tor rapid Work, Ih convenience 
and handine they are far ahead of the productions 
of most Br tirms 
l Kr r has no intention ot * puffing ” 
Am uw luetions, but speaks plainly, with the 
hoy f ving some of the bias * which misguides 
e Bi sii i ifactur s wd points out to Its 
readers ou 1 ess Is due wwely o the taet that 
instead f wa for customers to state what Is 
united uiufacturers have a way of taking the 
init mn improvements they lead, and do not 
{ pW that iw 1 
rh ! vudid words and full of remarkable signifi 
cal . is ev do, from the most conservative 
technical journal in Great Britain ; and if the British 
manutactture i to take the hint, it can never be his 
excuse that oss ola protitabie trade was due to 
igvnoral e underlving cause 
a 
SAFETY OF THE BROOKLYN BRIDGE. 
r public has late been favored with somewhat 
‘ting statements regarding the strength and 
sal \ I ! B Kivn Suspension Bridge. made by 
two neers 5 s names are prominentiv asso 
ited with the construction and maintenance of this 
great structure. The first appeared in the form of a 
letter to The Railroad Gazette from W. A. Roebling. 
wh f the death of John A Roebling superin 
ter t cons 1ctio of the bridg the second 
statemet the report of C. ©. Martin, the present 
chief engineer of t bridge, to Bridge Commissioner 
Sl t 
Mr. Roebling, referring to the recent buckling of the 
stiffening trusses, attributes it entirely to the presence 
of floor stays In our issue of August 13, 1898, 
ther ‘ be found a discussion of the aecident, in 
Ww it buekling is attributed solely to these stays, 
which ext i from the panel points of the trusses to a 
rigia ( mm WwW h the top of the towers Mr. Roe 
bling states that in any future suspension bridge he 
would dispense with their use, and explains they were 
retained by him because,on account of the increased 
loads which were to be placed on the bridge, “‘long be- | 
fore the cables were completed” he ‘‘had to look in 
every direction for an increase in supporting power.” 
The erying evil on the bridge,” says Mr. Roebling, 


ia that every year since it has been opened for traffic 
there have been numerous additions to the dead load, 
of 


took possession of the roadways.” 


“reached when 


rn 
The 


the overloading” being 


the climax 


the trolley 


builder of the bridge has no fear for the cables, as they 


will not, however, involve any risk to the traffic that | @fter this newspapers will provide some means for heat- 
ing the type metal in case the supply of gas is tempo- 


rarily cut off, and devices of this nature are made. 





passes over it. 

The report states that the total moving load upon 
1.962 tons, the total additional | —ai><-o+a— - 
HAVANAS FLOATING DRY DOCK. 


On the recommendation of the American Evacuation 
Commission of Havana, our government will not in- 


the wain span is 


weight added in the way of new tracks, cables, elec 
trie cables, trolley arms and traces, ete., is 480 tons, 
and the weight of the original superstructure 


5,828 tons, thus bringing the total weight up to 8,220) sist that the floating dry dock of the Spanish navy in 


is 


tons. This multiplied by 1°7 gives a total strain in| Havana Harbor shall be turned over to the United 
the cables of 13,974 tons. The ultimate strength | States. Admiral Sampson endeavored to persuade his 
ff the four eables. however, is 49.200 tons, which | colleagues that the dock was not movable property 
gives a factor of safety of 3°52. It is argued that |andtherefore must be surrendered by Spain. Generals 


Wade and Butler, however, held that the dock was a 
Both parties were 


since the dead weight of the strueture cannot be ma 
terially increased, any increase must come from the/| floating and wovable structure. 
moving load, which must, therefore, be multiplied ten | right in a way, for $40, 000 was expended for establish- 


ling it in its present berth, and the fact that it cannot 


times over before it could break the cables. 


be moved was cited by Admiral Sampson in support of 
We have already illustrated this dock 


The stability of the anchorages is shown by the fact 
that they have moved forward under the pull of the} his contention. 
cables ouly one-eighth of an inch in the past eight | in the SCIENTIFIC AMERICAN for October 16, 1897. 
irs | The dock was built in England and cost the Spanish 
The report will allay any fears that may have been government $600,000. It reached Havana a short time 
before the war began and was promptly sunk, which 


ve 


entertained by the publie as to the danger of a posi- 
of the bridge. Neither the floor, the sus 
cables, nor the anchorages ean give way | that the Spaniards are the poorest mechanies in the 


is not to be wondered at, considering that we know now 


» collapse 
penders, the 
under any increase of loads that can be brought upon| world. The American commission say it has been so 
the bridge failed badly used it is not worth more than half what it cost. 
than once and they will fail again whenever a blockade | It is probable the dock will be put up at public auction 
by the Spaniards and sold, as the American commis- 


The stiffening trusses have more 
oecurs on the bridge. The best thing to be done would 
be to remove the superfluous diagonal stays, which | sioners and Spanish commissioners have failed to agree 


were one of the conducing causes of the buckling, and | on a price. 
e+ Ore - 


SCIENTIFIC CONVENTIONS IN NEW YORK DURING 


THE HOLIDAYS. 
scientists will hold their win 


flimsy and inefficient stiffening 
It 


alarmist 


replace the present 
others of greater depth and weight. 
of 


trusses by 


this were done, we should hear no more 
rumors of buckling floor system or collasping cables, Eleven associations of 
and the bridge would be good for its natural life of | ter meetings in this city during the week succeeding 
Christimas, and all are to be the guests of Columbia 


The programmes offered by the various 


twenty centuries 
| University. 
associations are full of interest and are certain to at- 


- ->-+?o--> " . 


ELECTRIC LOCOMOTIVES FOR EUROPE. 


An American corporation, the General Eleetrie Com- | tract Inany professional men to the meetings. The 
pany, has recently obtained a contract for the supply | American Chemical Society will hold its meeting on 
of the equipment for the tunnel of the Paris-Orleans | Tuesday and Wednesday, December 27 and 28. The 


Railway, from its present terminus in Paris at the Aus-| morning session of the first day will be held at the 


terlitz station to a new station near the Quai d’Orsay, | Chemists’ Club, 108 West Fifty-fifth Street, and will be 


devoted to the hearing of addresses and the reading 
and of papers, but the afternoon will 
used in visiting the works of the New Jersey Zine Com- 
tracts secured some months ago frow the London Un-| pany, at Newark. The second day will be given up to 
derground Railway, it is in quality, so to speak, a more|the reading of papers and the examination of the 
important contract, for it marks the conquest of the} chemical laboratories in Havemeyer Hall, of Columbia 
On Wednesday and Thursday come the 


in the heart of the city. The manager of the foreign 


“Although this con 
tract involves a smaller amount of money than the con 


department of the company said : discussion be 


stubborn French prejudice against American manu- | University. 
factures, and against too ready an adoption of the| gatherings of the American Society of Naturalists, the 
latest improvements, waiting as they are prone todo} American Morphological Society, the Association of 
for something better still. Moreover, the contract was | American Anatomists, the American Physiological So- 
wou against the strongest 
sritish and European companies during a period of ne-| American Folk Lore Svuciety, the Society for Plant 
gotiation extending over two years. We have con-| Morphology and Physiology, the Anthropological See- 
tracted to furnish eight electric locomotives operated | tion of the American Association for the Advancement 
with the third rail, and that they will more than fulfill| of Science, and the Geological Society of America, 
all expectations we do not for a moment doubt.” It| while the New York State Seience Teachers’ Associa- 
has not been decided whether the third rail will be} tion will meet on Thursday and Friday. 

Wednesday will be devoted to the business sessions 


he . . 6 As 
possible competition of | ciety, the American Psychological Association, the 


between or outside the tracks. The system of trans 
mission will require the use of the three-phase gen-|of the various societies and the reading of papers, 
erators for the rotary converters, changing an alternat- | morning and afternoon, in Schermerhorn and Faver- 
ing to a direct current of 500 There were four-| weather Halls and the Coilege of Physicians and Sur- 
teen competitors in the matter of the Paris contract. | geons. In the evening there will a lecture at 
French engineers were taken over to the United States| the American Museum of Natural History, by Prof. 
and a complete demonstration was given on their ex: | H. F. Osborn, on “Collections of Fossil ‘Mammals 
* followed by a reception to the mem- 


volts. 
be 


perimental track at Schenectady, and the company’s and Their Care,’ 
| bers of the societies, at the home of Prof. Osborn. 
| Thursday morning and afternoon will be given up to 
the solid work of reading and discussing of papers, the 
a train of more weight than that of*the/| set topic for 3 P. M., with the naturalists, being,‘ Ad- 
Paris-Orleans line was run backward and _ forth! vances in Methods of Teaching.” The programme for 
over a distance equal to that between the stations of | Friday includes visits to the Botanical and Zoological 
Gardens for the naturalists, while the geologists and the 
science teachers will still be occupied with the reading 
|and discussion of papers. In connection with the 
meeting of the Science Teachers’ Association there is 


ability to do more than was required was shown, 
There is a railway of considerable length at Schenec- 
tady following the course of the Mohawk River, and on 


this railway 


Tie perfect mobility and power of 
shown .that the 


the Paris tunnel. 
the electric 
French engineers were immediately convinced that it 


locomotive was so well 
met all of the conditions in even a bigher degree than | 
had been demanded. The fact that the American com- to be an exhibition of scientific apparatus at the 
pany could show the greatest experience in electrical | Teachers’ College on West One Hundred and Twen- 
locomotive building was of far more importance than | tieth Street. The president of the Chemical Society 
the question of cost. The only point considered was,|is Prof. Charles E. Munroe, that of the Naturalists’ is 


which of the competitors could supply the most effi-| Prof, H. P. Bowditch,and that of the Geologists’ is Prof. 
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J. J. Stevenson, while the chairman of the local exe- 
eutive committee of the affiliated societies is Prof. H. 
F. Osborn and its secretary is Prof. Bashford Dean. 
—— ~ ++ — 
FLYING MACHINES AND ORDNANCE.* 
BY HIRAM MAXIM. 
FLYING MACHINES. 

In 1889 I determined to make a series of experiments 
with a view of ascertaining how much power was re- 
quired to perform artificial flight on a large scale. All 
the apparatus made before this time had been so di- 
minutive in size, so imperfect in construction, that the 
experiments were of little value. There were practi- 
eally no data obtainable that would apply to the 
apparatus when constructed on a sufficiently large 
scale to be considered as a practical flying machine. 

At that time it appeared tome that the most practi- 
eal system of making flying machines would be what 
is known as the aeroplane system, that is, a machine 
made in the form of a kite. 

Every boy knows that, when a kite is held up against 
a strong wind by a cord, it will aseend. The wind, 
blowing against the underneath surface of the kite, 
lifts it with a considerable degree of force ; conversely, 
if the kite should be driven forward through station- 
ary air at the same velocity, the lifting effect would be 
identical. 

My first apparatus consisted of a long arm revolving 
on a vertical pivot, the arm being of sufficient length 
so that the circumference around which it traveled 
was exactly 200 feet. This arm was provided with a 
screw propeller and it was possible to attach aeroplanes 
of any size or shape at any required angle, and to drive 
them around the circle at any velocity from 20 to 90 
milesan hour. The apparatus was provided with tacho- 
meters, dynamometers, and various apparatus not only 
for determining the lifting effect of the aeroplanes, but 
also the actual amount of power required to propel the 
plane through the air; to measure the thrust and slip 
of the screw: also the amount of power required for 
driving the screw, and to determine exactly the veloe 
ity at which the apparatus was traveling. 

The aeroplanes employed in this apparatus were for 
the most part about 18 inches wide and 4 feet long. 
Wooden aeroplanes with lightly curved surfaces were 
found to These experiments demonstrated 
that 133 pounds eould be lifted and propelled at the 
rate of 45 miles an hour with the expenditure of 1 H. P. 
I then constructed a very large apparatus, which was, 
of course, too large to attach to the rotating arm, the 
apparacus, in fact, being over 100 feet wide. I de- 
termined to try this machine by running it along ¢ 
railway track ; that is, instead of running the machine 
in a cirele or holding it up against the wind after the 
manner of a kite, 1 decided to run it at a high velocity 
along a railway track, and to provide it with appara- 
tus to determine the amount of power consumed and 
the lifting effect of the aeroplanes. First, I had a 
steel track 9 feet gage, and outside of this and above 
it a wooden track 35 feet gage, made of 3 inch by 
9 inch Georgia pine. The machine was provided with 
ordinary wheels for running on the lower steel track, 
and with special wheels for running on the underneath 
side of the outer or upper track. The wheels were ad- 
justed in such a manner that when the machine was 
lifted 1 inch clear of the lower track, the special wheels 
engaged the outer or upper track, thus preventing 
the machine from rising in the air. 

In these experiments the power consumed was al- 
together out of proportion to what I had anticipated. 
Had my large machine been as economical as the sinall 
apparatus, it would only have required 100 H. P. to 
lift it, but 100 H. P. was found to be completely inade- 
quate, and it was not until I had increased the power 
to over 360 H. P. that I succeeded in getting a machine 
actually to lift from the ground. 

These experiments demonstrated that large machines 
are nothing like so economical in power as small ones, 
and that aeroplanes, in order to be effective at a mod- 
erate velocity, should be long and narrow, rather than 
in the form of a kite. 

Prof. Langley has constructed an apparatus similar 
to mine, but very much smaller, and he found that, 
with his apparatus, the power required per pound 
lifted was very much less than with my large machine, 
approximating closely to the original experiments 
made by myself with the small apparatus. 

I understand that the government is spending $25,000 
with a view of evolving a practical flying machine. 
do not think they will sueceed on the aeroplane sys- 
tem. I believe that, when we come to large apparatus, 
it will be necessary to construct a machine on a totally 
different plan. Moreover, the $25,000 will be found 
completely inadequate for the purpose, as my own 
experiments cost fully $100,000. 

My experiments have been fully explained in various 
articles which 1 have written, which knowledge is now 
common property. 

FIREARMS AND ORDNANCE. 


be best. 


During the last three hundred years the cleverest 
* Address delivered before the Engineering Society of Columbia Univer- 
sity of the City of New York, December 8, 1898 


| mechanicians of all countries have been engaged in 
jmaking improvements in firearms, always with a 
| view of greater accuracy and rapidity of fire, but it 
was not until metallic cartridges came into use that it 
was possible to construct breechloading firearms which 
could be fired with any degree of rapidity. 

It is, however, true that long before metallic eart- 
ridges were invented, several attempts were made to 
|construct rapid-fire machine guns. It was, I think, 
in about 1840 when the great Peter Cooper made 
what was perhaps the first machine gun ever thought 
lof in this country. In 1854 my own father conceived 
the idea of making a machine gun. He proposed to 
| make it something after the manner of a revolver, but 
instead of having loaded chambers, a sprocket wheel 
| took the place of the cylinder, and this was supposed | 
| to feed up loaded links of a chain, bring them in line | 
| with the barrel and discharge them by the working of | 
a lever by hand. He believed it would be possible | 
to make a gun of this kind that would fire one hundred 
rounds in a minute. Curiously enough, the gun 
which was experimented on by Peter Cooper, and the 
one conceived by my father, of which I made a wood- 





}en model, were almost exactly alike. 

The first machine gun that ever went into. practical 
use Was the Gatling. The Gatling gun had a series of 
| from six to ten barrels arranged iu the form ofa eylin- 
| der, and so constructed that when one turns acrank by | 





hand the barrels are brought successively into action. 
Then we had the French mitrailleuse, which had | 
| thirty stationary barrels arranged in the form of a 
eylinder. All of these were loaded and fired simul. | 
| taneously, and the recoil was so great that the gun had | 
to be provided with a mounting quite as strong as | 
| would be employed with light pieces of artillery. Later 
on we had the Gardner, the Lowell, the Pratt & Whit- 
ney, and the Nordenfeldt, all being provided with a con- 
siderable number of barrels arranged in groups, with 
hopper feeds, and in all cases being worked by hand by 
means of a crank or lever. The Nordenfeldt gun, on 
account of greater simplicity and lightness, met with 
| greater success than the other types of hand-operated 
guns, but none of these guns were used to any extent 
| by the great military nations of Europe, and it was 
| not until after the automatic gun was invented that 
|such nations as Germany, France, and Austria would 
even consider the use of machine guns in the ser- 


| 
| 
| 
} 





vice. 
Many years ago, while firing at a target with a mili- 
tary musket, I was much surprised at the foree of the 


recoil. 
waste of energy might be profitably employed in load- | 
ing and firing the arm, but it was not until I went to| 
Europe, and, finding myself in Paris, with insufficient 
work to keep me fully employed, that I actually took up | 
the question of automatie guns. I first made a draw- 
ing which I afterward took to London, and having ob- | 
tained and equipped a small factory there, I commenced | 
experiments with a view of evolving a gun which 
would load and fire itself. There was nota particle | 
lof data to go by. No one before had ever spent a| 
single cent in experimenting with automatic guns. [| 
first thought of applying the recoil to working existing | 
|forms of mechanism, but found that impractical. I} 
then designed and constructed a totally new mechan- 
| ism and a totally new system of feeding. 
| Inthe spring of 1884 I constructed the first appara- 
| tus ever made in the world in which the recoil of one 
cartridge would load another cartridge into the barrel 
and fire it. This apparatus is now in the South Kens- 
ington Museum, in London, and labeled *‘ This appara- 
tus loads and fires itself by force of its own recoil, and 
is the first apparatus ever made in the world in which 
energy from the burning powder is employed for load- 
}ing and firing the arm.” 
| When it was first reported in London that an Ameri- 
}ean electrician had sueceeded in making a gun which 
| had loaded and fired itself, everyone was incredulous ; 
they looked upon it as Yankee brag or boast. Many 
| people came to my place and wished to see the gun 
with their own eyes. 

I had fitted up a place in the basement where a gun 
could be fired with loaded cartridges, and my visitors 
increased daily. Everybody, from the Prince of Wales 
down, came to see what was then considered a nine 
days’ wonder, and it required a very considerable por- 
tion of my time to receive visitors and show the arm; 

lin fact, so much of my time was consumed that it be- 
“ame necessary to work nights in order to carry on the 
| work and take out the patents in the various countries 
| of the world. 
| I used fully 200,000 rounds of cartridges showing my 
| first gun to visitors. The British government was the 
| first to give me an order. They asked me to make a 
gun which would not weigh more than 100 pounds, 
and which should fire 400 rounds in a minute. I pre- 
sented a gun which weighed only 40 pounds and fired 
2,000 rounds in three minutes. At these trials I showed 
three different forms of automatic guns, and ali were 
purchased by the government and are now in their 
museum. 

The next step was to take the gun on the Continent 
and put it in competition with guns working by hand. 


It appeared to me on that oceasion that this 











es 


competitors, 
to England I 


Every one ad- 


In every case I was successful over all 
and received large orders. On returning 
had a field trial before Lord Wolseley. 

mitted the superiority of the arm, both as regards ac 
curacy, simplicity, and ease of manipulation, but his 
lordship said, on observing the 
smoke given off by the gun, that the gun would be of 
little use in actual service unless it was provided with 
smokeless powder, At that time there was no smok 


enormous cloud of 


less powder in England, although the French were 
conducting experiments with the view of findinga 
smokeless powder. 


Acting on his lordship’s suggestions, I then com 
menced experiments with a view of making a suitable 


smokeless powder formy gun. The first powder which 


I made was pure tri-nitre-cellulose, made from high 


grade gun cotton. This not proving altogether satis- 
factory, I added by degrees small quantities of nitro 
glycerine, commencing with about 5 per cent and in 
creasing until I actually made a 
with as much as 60 per cent of nitro-giycerine ; 


successful powder 
but as 
there was great prejudice against the use of nitro-glyce 


rine, I reduced the quantity to about 13 per cent and 


produced a thoroughly good smokeless powder. Both 
nitro-glycerine and high grade gun eotton are violent 


explosives; in fact, they detonate like a fulminating cap. 
Nobel, before my time, had attempted to tame or slow 
up nitro-glycerine by the addition of a sluggish explo- 


sive, like collodion eotton, but no one had attempted 


to make a slow-burning powder from two violent ex- 
plosives. 

Sir Richard Webster, in the celebrated case of 
v. Government, admitted that I was the first 
the world to make smokeless powder from nitro-glyee- 
It was, I think, about nine years 


Nobel 


man in 


rine and gun cotton, 
ago that I sent a quantity of this powder to this coun- 
try. 
smokeless powder. 


It was in competition with many other kinds of 
It produced excellent results, and, 
according to the official report printed at that time, 
it was superior to auy other powder submitted, and 
to-day it may be said that little improvement 
has been made in this original powder submitted by 


me at that time. The powder employed by the gov- 


or ho 


ernment to-day is practically of the same composition 
and the pressures and velocities are also practically the 
same. 

A few yeurs later the French, wishing to obtain a 


little higher velocity with an automatic gun than it 
was possible to obtain with the French powder, pro 
posed to increase the length of the cartridge case, but I 
suggested that they might attain the desired velocities 
with the use of an improved form of powder. Laceord 
ingly made in England a quantity of smokeless powder 
with longitudinal perforations. I took it to France 
and produced results better than ever produced be- 
fore. I attained the required velocities without in- 
creasing the size of the cartridge case, and the gun 
with the new form of powder was adopted into the 
French service. 

[At the close of the lecture a fully automatic gun 
loaded with blank cartridges was fired in the lecture 
hall, at the rate of six hundred rounds a minute 

Mr. Maxim repeated this lecture before the American 
Society of Civil Engineers, at their club house, No. 220 
West 57th Street, on the evening of December 14, and 
was enthusiastically received. It should be mentioned 
that he accompanied the lecture with numerous lantern 
slide illustrations of his aeroplane and ordnance fae- 
tory.—ED, | 


COST OF CLEANING BRICK PAVEMENTS. 

The organ of the New York Reform Club Comnnittee, 
Municipal Affairs, published quarterly, has, in its iast 
issue, a very interesting and complete report upon 
the reforms effected in cleaning the streets of the city. 
By this it is shown that the ease with which certain 
types of pavement can be kept clean, as indicated by 
careful observations of the cost of doing the work, is 
as follows: Asphalt, 100; brick, 100: wood (smooth 
karri), 100; granite, 150; Belgian blocks, 160; cobble 
stones, 400. 

Allthe pavements were in good condition and the 
accuracy of the table was checked by comparison with 
the number of sweepers actually employed in each 
subdivision in the city. For the entire city 1,623 
sweepers were employed, each sweeper keeping clean 
an average of 5,746 square yards, at an average cost of 
$2.40 per 1,000 square yards a week ; indicating, ac- 
cording to the estimate, that asphalt, brick, and smooth 
karri wood paving could be kept clean at 69 cents per 
1,000 yards per week. 

A brick pavement, when properly laid, is not a noisy 
pavement, it isa good and smooth road for traction 
purposes or for bicycling, while it affords a better foot- 
hold for horses than asphalt does, it is more than ten 
times as durable, it is lower in first cost, incomparably 
lower in cost of maintenance, and the New York re- 
port proves incontestably that, in the important mat- 
ter of cleaning, the brick pavement is in no way in- 
ferior to asphalt; therefore, we cannot understand 
why the vitrified brick pavement is not universally 
adopted in all our cities, 
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AN INGENIOUS WATER-DISTILLING APPARATUS. 

Water. told, constitutes a most 
important component of our food, It is evident, there 
fore, that care should be taken to purify the water | 
which we drink, and to remove all the organisms with 
whieh it may be charged. To this end some apparatus 
must be employed whereby the dangerous microbes 
destroyed and the water rendered potable. 


we are frequently 


ean be 
Such an apparatus is found in a still made by the 


Cupigraph Company, 138 North Green Street, Chicago, 
li} 

Che still in question comprises essentially a retort 
and a condenser. The retort occupies the lower por- 
tion of the apparatus and receives the water to be dis 
tilled. The condenser is carried in the upper portion 
of the still, is made tapering in form, and has a coni 


overflow pipe passes. 


eal bottom through which an 
Water is poured into the funnel at the top of the still, 
and, after having filled the condenser, passes into the 
overflow pipe into the retort below 

The steam generated by heating the water in the re 


tort rises, and, coming into contact with the water 





is condensed and trickles into 
The con 


filled condenser above, 
an annular reservoir in the manner shown. 
densation of the steam produces a partial vacuum, | 
which is filled by air conducted from the outside by | 
means of tubes. As the tubes are surrounded partially | 
by hot distilled water and partially by steam, the in- | 
rushing air is sterilized before mingling with the pro 
ducts of condensition. The distilled water is, hence, 
impregnated with oxygen having its organic life de- 
stroyed 

The retort or lower chamber has a capacity of two 
the distilled water reservoir, a capacity of one 
gallon. Sinee the surplus water in the uppermost re- 
servoir will overflow into the lower chamber, it follows 
that the still cannot readily boil dry. 

In order that the water-level may be easily ascer- 


gallons ; 


tained, the retort and reservoir are provided with gage- 
glasses. 

The noteworthy features of this apparatus are the 
large cold area obtained by the tapering form and 
conical bottom of the condenser, the inclosed reservoir 
protected from with the atmosphere, the 
method of providing pure oxygen to the condensed 


contact 





steam, and the means for preventing the still’s boiling 


dry. 
——E 


THE “ROCHESTER” SYSTEM OF TIME-RECORDING. | 
In many of the mechanical time-reecorders used by 
the owners of large factories and mills for the purpose 





THE TIME-PRINTING MECHANISM, 


of registering the number of hours in which their em- 
ployés have worked, long tapes are employed, upon 
the time of each employé’s coming and going 
is recorded. Admirable as these apparatus may be, 
mechanically considered, they nevertheless necessitate 
a vast amount of labor in transcribing the confused 
records made upon the tape and in the subsequent cal 
In a new system of time-recording 


which 


culation of 
which is widely coming into use, the tape has been 


wages. 


dispensed with, and in its stead a eard-system is em- 
ingenuity simplicity, leaves 
The system in question is used in 


ployed, which, for and 
nothing to be desired 
connection with the ** Rochester " time-reeorder, made 
by the Willard & Frick Manufacturing Company, of 
Rochester, | 2 

lhe cards employed are ruled and printed in the man- 
ner shown in one of our engravings, so as to provide for 
the record mg of the time of arrival and the time of 
departure of every employé, for the total number of 
hours worked, and for the wages corresponding with 
the time recorded. The time-printing apparatus em- 


»yloyed is located in the lower part of a clock-casing, 





sow 
AN INGENIOUS WATER-DISTILLING APPARATUS. 


ed on independent sleeves fitted on a stationary arbor, 
one wheel being numbered from 1 to 60 and the other 
from 1 to 12. In front of the type wheels an inked 
ribbon is passed, which is brought into contact with 
the hour and minute type-wheels by means-of a ham- 
mer carried by a pivoted frame and operated by a 
lever projecting from the front of the casing at the 
right hand side. Asin many typewriters, the ribbon 
is automatically shifted from side to side. The card- 
holder is provided, not with a stationary bottom, but 
with a movable abutment which limits the distance to 
which the card can be inserted, and which is auto- 
matically operated by a lifting rod in order to be 
raised every twelve hours by an amount equal to the 
distance of one vertical space on the ecard. By means 
of a shifting lever projecting from the front of the 
casing at the left hand side, the card-receiver may be 
moved laterally. 

The time-printing apparatus is operated by a Seth 
Thomas clock having the usual gear-trains and springs. 
The shaft carrying the hands of the clock drives the 
type-wheels below, through the medium of beveled 





THE RECORDER AND CLOCK. 


gears and a connecting rod. A rotary cam mounted 
on the hour shaft causes the card-receiver abutment to 





be moved upwardly through one vertical space, thus 
; for A. M. or 





P. M. records and preventing the workman from re- 
cording the time during which he was absent the pre- 
vious day. The abutment is dropped to its lowermost 
position once every week by means of the cam. 

In connection with the recording mechanism two 
racks are employed, one of which receives the cards 
after the time of beginning work has been recorded 
and the other after the time of departure has been 
registered. Upon beginning work, each employé takes 
his card from its rack, places it in the card-receiver, 
and presses the printing lever down, thereby causing 
the hammer to press the card against the ribbon and 
the type-wheels. As the record is made, a bell con- 
nected with the lever sounds, thus informing the work- 
man that his time of arrival has been registered. He 
then removes the card, and, after verifying the ree- 
ord, places it in the other rack. After having finished 
his daily work, the time of departure is recorded and 
the ecard again placed in the first-named rack. By 
glancing over the racks it can be immediately ascer- 
tained how many men are present and how many are 
absent. 

The cards used in the * Rochester’ 
ruled that not only the hours worked during the day 
can be recorded, but also the time spent upon a single 
article. The back of the card shown can be ruled in 
such a manner that the time consumed in working 
upon various articles can be entered, and the times 
thus noted must correspond with those printed by the 
recorder, The hours during which a man has labored 
upon a single piece may be registered by the recorder 
itself, if need be. So elastic is this system that, even 
though a workman labors by the hour and partly by 
the piece, cards can still be provided which shall meet 
these requirements. The system can therefore be 
adapted to any form of wage payment. 

The simplicity of this time-recording system, its 
trustworthiness, the accuracy of its records, coupled 
with the small amount of clerical labor necessary to 
compute the wages, have induced the Franklin Insti- 
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A “ROCHESTER” TIME-CARD, 


tute to award it the John Scott medal and the gold 
premiutn, 

The system has been adopted for use in the United 
States Treasury Department and its branches and by 
many prominent manufacturers throughout the world. 

a 

AN exhaustive examination of compounds of selenium 
and tellarium has been carried out by R. Metzner. In 
the case of tellurium he was able to redetermine the 
atomic weight by two different methods: (1) by the 
use of tellurium sulphate ; (2) by the reduction of tel- 
lurous acid with carbon monoxide in presence of silver. 
He gives the atomic weight of tellurium as 127°9. 
Among the various new compounds which the author 
has prepared are two hydrates of selenic acid, well 
crystallized selenious salphate, two oxyfluorides and 
the fluoride of telluriam, a hydrate of hydrofluoric 
acid, and a compound of tellurium bichloride and 
phosphorus perchloride. Methods are also given for 
preparing large quantities of selenic acid, either by 
electrolyzing seleniate of copper or by oxidizing selen- 
ious acid by means of permanganic acid.—Ann. de 








Chim, et de Phys., xv., 203. 
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EQUIPMENT OF THE BROADWAY CABLE LINE | placed in position. This work of transformation is|11¢-inch wrought iron shank to which the conductor 
WITH ELECTRICITY. going on without the least interruption to the regular | T-rail is bolted. 

In recent issues of the SCLENTIFIC AMERICAN we have | cable traffic. To enable the conductor rails and their supports to 
leseribed at considerable length the important changes} The conductors consist of two lines of T-shaped rail | be put in place, two handhole boxes are being placed, 
which are being made in the great system of surface} weighing 21 pounds to the yard, which are suspended |one on each side of the slot, at every 15 feet of th 
Broadway track. The con 
ductor rails will be in 30 
foot lengths, so that 
will be possible to slice 





roads owned and operated 
by the Metropolitan Street 
Railway Company. These 
changes include the con- 
struction of four import- 
ant north and south lines 
of railway on the under- 
ground trolley system on 
Second, Fourth, Sixth, and 
Eighth Avenues, with con- 
necting cross lines at Fifty- 
ninth and Canal Streets, 
the changing of the Broad- 
way and Lexington Avenue 


them into the conduit at 
the handholes. They will 
be supported at the ends 
and at the middle. After 
the insulators and conduc- 
tors have been passed in 
through the handholes and 
bolted up and the wiring 
to the cables in the ducts 
completed, the Broadway 


lines from the cable to the road will be ready for the 


underground trolley sys- 
tem, and the equipment of 
a crosstown line from the 
Hudson to the East River 
with compressed air mo- 
tors. When the work 
which the company has 
now in hand is completed, 
90 miles out of the total of 
22815 miles owned by the 


electric ears, which will 
commence running early 
in 1899. 

The present Broadway 


a [See 


vars can be utilized by 
equipping them with 
motors, and replacing the 
present grip by an electric 
plow. It is probable, how- 
ever, that new and larger 
company will be mechani- cars of the type at work on 
cally operated. In the 
course of time it is intended 
to apply electric traction 
to the whole system, with 


the present electric roads 
of the company will be 
supplied for this, the most 
important artery of travel 
in New York city. 


the exception of some cross- 
In the underground trol 


town roads. If the use of 
the compressed air motor 
on the Twenty-third Street 
line shows good results, it 
will be adopted on other 


ley system as now being in- 
stalled the track rails play 
no part in the electric cir- 
cuit. The current is con- 


crosstown lines veyed to and from the 
The electric roads are motor by means of the 


entirely new construction, plow, one side of the plow 


the old horse car tracks 
having been removed in 
toto to make way for the 


receiving the current from 
the feed conductor and the 
other side delivering it to 


east iron yokes and mas- the return conductor. The 


sive 107-pound rails which 





shank of the plow consists 


are the standard construe- of three steel plates, the 


tion for all the new electric 
roads. On the Broadway 
road, on the other hand, the whole of the original track | below the cable slot by means of insulators attached | in thickness. The conductors, which are wrapped cop 
construction is available, and the changes are con-|to the lower flanges of the slot rails. The insulator! per ribbons, are carried down through the plow to the 
fined to laying of the cable ducts and bolting the con- | consists of a circular cast iron cup, provided with lugs | contact shoes or wipers, connection being made between 
ductor rails to the lower flanges of the slot rails within | by which it is bolted to the slot rails. Within this eup| them by flexible cables. The shoes are of cast iron and 
the conduit. is another of porcelain, which is held firmly within the | measure 4 inches by 4% inch. They are kept in contact 

The ducts are laid in a trench which is excavated at| cast iron cup by cement, The porcelain cup holds a| with the conductor rails by means of side steel springs 


1—LAYING DUCTS FOR ELECTRICAL EQUIPMENT OF BROADWAY CABLE ROAD. 


outer plates being 4 inch 


and the inner plate ;, inch 





— 


—— 





the side of the tracks and 
slightly under them, as 
shown in the accompany- 
ing illustration, Fig. 1. 
Two kinds of duct are used, 
one consisting of riveted 
sheet iron pipe about 4 
inches in diameter, lined 
internally with cement, 
forming the top layer of 
twenty pipes, the other be- 
ing made of terra cotta in 
short lengths of about 2 
feet. 

The object of these nu- 
merous ducts is to carry 
independent conductors to 
different sections of the 
road, providing current in 
ease of accident to one sec 
tion, to all the others re- 
ducing toa minimum the 
possibility of delay on long 
stretches of road at a time, 

The terra cotta ducts 
are preferred for the high 
tension current cables. In 
laying the ducts, the bot- 
tom of the trench is leveled 
and covered with from 4 
to 6 inches of concrete, 
The ducts are then arrang- 
ed symmetrically in layers 
and cement grout is run in 
between them to fill up 
the voids and bind the 
whole mass together. The 
sides and top are also con- 
ereted in, thus insuring 
that the continuity of the 
several lines of duct shall 





which keep the shoes 8 
inches apart when free and 
6 inches apart when they 
are in contact with the 
conductor rails. It has 
been found that a pres 
sure of about 6 pounds is 
sufficient to insure good 
electrical contact between 
shoes and conductors. 

The engraving, Fig. 2, 
shows a portion of the new 
underground trolley road 
in course of construction in 
Canal Street. Under the 
slot is seen the sheet iron 
drain tube and tothe right 
another form of terra cotta 
ducts, each section having 
four tubes about 6 feet 
long. By comparing it 
with the view of the Broad 
way road it will be seen 
that the new track is con- 
siderably heavier. The 
rails, weighing 107 pounds 
to the vard, are not only 
the most massive used in 
any street railway, but 
they are several pounds 
heavier than the largest 
rails used on the steam 
railroads, where the most 
massive rails do not exeeed 
100 pounds to the yard. 
This is the weight of the 
rails on main line of the 
New York, New Haven, 
and Hartford Railroad 
and on certain stretches of 
the New York Central and 





be preserved unbroken. . > on, ht the Pennsylvania Rail 
Piles of these ducts will be pe Se 
observed on the sidewalk 


to the left ready to be 2.—CONSTRUCTION OF NEW UNDERGROUND TROLLEY ROAD ON CANAL STREET, NEW YORK CITY. the underground system, 


roads. 
Current for the whole of 
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Broad way line, is eventually to be furnish- 

t central station at Ninety-sixth Street | 

t t t River It will have a capacity of 70,000 

er four times that of any existing 

intry Che plant will consist 

f u wilers of 800 horsepower each; 11 

ich of 6,600 horsepower ; 

it nected three-phase alternating cur- 

! Che current, at 6,000 volts, will be led 

. s iiently located with reference 

te th " 1S Hiere it will be converted by 

ta : rs »a pressure of 550 volts, 
tv pass the conductors, 


> oe 





“Wilitary Firearms, 

ri ury attachés of the United States army 

ib rl New York Post, that a num 
, intries have decided in favor of the 

" Spans Mauser rifle, as a result of the 
. ' ie Spanish-American war. Accord 
j rmat received, the following countries 
" Mauser rifle exclusively: Turkey, Argen 
k C) Mexico, Sweden, and Brazil. The 

oO to take up t Krag-Jorgensen rifles is 
Norw s " f the first named countries were 
ol | number of the Mauser rifles before 
i bu sion »adopt this arm exelu 

i ha i number of cases, been only lately 
re 1. Bra ( and Mexico will employ the 

, lurkey and the Argentine Re 
mu ! 1 upon the ealiber 0°301-inch. 
Ss 1 us caliber 0°256-ineh The Krag 
lo na i by Norway will have a ealiber of 
0 Ihe ealiber of th United States arm is 
0-20 , 

| { ve W s Berlin have the orders for the 

Spa h Mausers. It was this estab 
st developed the gun, and the Spanish 
, . ' ' equipped with weapons made at 
the G rks and partly at the arsenal at Oviedo, 
Spa | Spanish Mauser is an improved Belgian 
Mau | in is essentially a German weapon, the 
t > ipplied to the model which was 
\ Spanish government. The gun is held 
t f onable features which character- 
i wa i und it is considered by military 
0 ( nent to be the best army weapon in 
e\ I 

l t+ and volunteers of Canada are now 
eq ! the | Enfield magazine gun, which is 
wil \ nt o he | Metford now in the hands 
) | e regiments lhe Lee-Enfield has but 
five i the Lee-Metford seven, and the rifling 
is st ima epth of the grooves is increased 
fr " OOO5-ir The alterations in the 
2 sused by the erosive effect of cord 

‘ new rifles has been fired 13,000 times 
and ' ults 

| Ch Bureau « Ordnance of the Navy 
Depa ut, Captain Charles O'Neil, is making every 
eff " L ¢ caliber for the guns of the 
ul wd " f ie | ed States, and he is backed 
i ‘ ny ordnance experts. The present 
nay " ‘ r of 0236-inch. While the 
wea ss] lid ballistic results, itis not a favor 

vh serv he necessity for a common 
‘ s almost too evident for discussion. Thus, 
wl ssels of Rear Admiral Dewey may have 
t y s filled with eartridges of 0°276 caliber, 
ve " dives ar useless to our troops in the 
Phili s should the latter run short of eartridges. 
rh ird appointed to consider the subject has 
ju reported favorab but does not deem an imme 
diate cha f vita mportance 

—><- 6 >> —_ 
Something About the Chinch Bug. 

The United States Department of Agriculture has 
in press and will soon issue Bulletin No. 15, Division 
of |} log entitled “The Chinech Bug.” The 
*hinech bug is one of the most destructive insects with 
whic American farmer has to contend, and the 
depa receives many requests for information 
abou { bulletin is intended to meet this de 
mand | gives many new facts concerning the life 
histor | distribution of the species, and the whole 

ibject e practical handling of its diseases in 
orde »assist in its destruction is treated at length. 
It says few Insects have caused such pecuniary losses 
as th hinech bug, and no other insect native to the 
\ sphere has spread its devastating hordes 
over a ler 1. of the country with more fatal effect 
to the staph s of North America, It 1s widely 
listribu {and hibernates in the adult 
sta It ts regarious habits and migrates in 
sp summerand autumn. The bulletin states that 
it would appear that this pest first made its presence 
known in this country in North Carolina in 1783, and 
mer ms several serious outbreaks of the bug in the 
We the estimated losses trom its ravages from 1850 
to 1887 reaching #$267,000,000 It also says that it is 


believed that the losses up to 1898 amounted to fully 


$330, 000,000, 


|people there are, of course, who draw perfectly in 


Sclence Notes, 


interesting experiments on the velocity of 
sound were recently nade by M. Frot, near Bourges. | 
WW . . . . : | 
I'wo sets of experiments gave for the velocity in air at | 


mean results of 330°6 and 330°9 meters per second. | 


Some 


0° Cc, 
The times were measured automatically by electric 
: : | 

As is well known to botanists, but not so well known | 
to the general public, says Prof. C. E. Bessey in 
Science, the white powdery coating on some leaves 


chronographs. 


and fruits is waxy in nature and is called ** bloom” in 
technical works on botany. Its function has received 
some attention, Mr. Darwin having made it the ob- 
ject of some studies in his later years. In a recent | 
number of The Laboratory Bulletin, of Oberlin Col- | 
lege, is a short paper by Miss Roberta Reynolds, giving 
the results of a series of experiments which show that 
when the bloom is removed from the epidermis the 
Thus in 


transpiration of water is greatly increased. 
ease of Agave utahensis the loss was about two and 
a half times as much from the leaf which was without 
It was observed, 


bloom as from that with the bloom, 
also, that on damp days the difference between the 
leaves was less than on dry days; so, too, there was 
less difference in the case of young leaves than when 
old ones were used. 

Medical statisties of the American-Spanish war, as 
reported by the Surgeon-General of the United States 
Army, stands as follows: From May to September, 
inclusive, and representing an army of 167,168 men, 
there were reported in full 1,715 deaths. Of this num- 
ber, 640 were due to typhoid fever, 97 to malarial fevers, 
and 363 to diarrhea and dysentery. The death rates 
of May and June—0°46 and 0°70—were not in excess of 
those of the army in peace times; in July the rate 
reached 2°15 for the month, or 25°80 per 1,000, which does 
not But in 
August the rate became excessive, or 4°08 per month, 
In September the condi- 


much exceed that of well-cared-for cities. 


rr 48°96 per 1,000 per year. 
tions improved and the death rate fell to 2°45, or 29°40 
per year. The of the civil war show that a 
high death rate August was generally continued 
for months after, and Dr. 
provement noted in September to the stricter sanitary 


records 
in 
Sternberg ascribes the im- 


measures adopted. 


“The fate which he dreaded has already overtaken 
Luecheni,” says The British Medical Journal, Novem 
ber 5. “*The criminal have natu 
rally marked the murderer of the Empress of Austria 
The 
corpus vile of the criminal will doubtless be reserved 
Lombroso or some expert of equal rank, but 
have been 


anthropologists 
for their own as a subject of scientific study. 


for Prof 
the meantime some 
studying photographs of Luecheni 
ordinary observer he looks a commonplace fruffian, 


investigators 
To the eye of the 


eager 


but the criminal anthropologists, we are assured, at 
once see even in a photograph complete asymmetry of 
Amyotrophy of the face, neck, trunk, arm, 


the b« uly . 
These stig- 


and leg on the left side is very marked. 
mata the consequences of grave cerebrospinal 
lesions occurring in infancy, and due to heredity, 
aleoholie atavism, misére physiologique, or some dis- 
of infancy, perhaps an encephalomyelitis or 
lateral sclerosis, from which complete recovery never 
took place. Luecheni is pronounced to bea type of 
the asymmétrique déséquilibré. It would have 
more satisfactory if the criminal anthropologists could 
have recognized all these evidences of criminality be 
fore Luecheni had perpetrated the crime which has 
given him the notoriety of infamy which he coveted.” 


are 


ease 


been 


To speak of a color-blind artist sounds like joking, | 
said a noted London oculist ; but strange as it seems, | 
there are several persons so affected who can neverthe- | 
Numbers of color-blind 


extremely well. 


ess paint 


| pencil, ink, and crayons, but I myself know a scene 
| painter attached toa provincial theater who, though 





‘color-blind,” paints all its scenery, and has quite a 
interiors ” and oak cham- 
I can tell you also of 


local name, not only for his 
bers, but even for landscapes. 
two London ladies who consulted me for color-blind- 
ness who paint really beautiful pictures. One is the | 
daughter of a late famous artist, and taught 


She is quite unable to dis- 


was 





painting by her father. 
tinguish red from green, but her colors are labeled 
with the names, and she has been taught which to use 
for certain effects. Possibly her painting may seem | 
to her eyes, as it were, drawing with a brush and | 
“shading” with the colors. The other is a lady artist 
of some celebrity, who has for years exhibited annually 
in London. The public are not aware that she is 
color-blind. She painted the ‘* Wedding Group” for 
a certain noble bridegroom a year or two ago, and 
also several public men’s portraits, and one of an 
eminent physician fetched 500 guineas. There is a 
gentleman residing at Kensington who, having years 
ago left the navy through finding his advancement 
hopelessly barred by his color-blindness, 1s at present 
making several hundred a year by his brush as an 
designing most artistic and. brightly colored 





artist, 


| the Deutsche Malerzeitung. 


| co} sper 


|} tons, and in 


Miscellaneous Notes and Receipts. 

To Keep Violets Fresh.—If one desires to use violets 
for the toilet, the following way of keeping them fresh 
has been found excellent: Surround the stems with 
wadding, after dipping them in salt water, and cover 
with a layer of tinfoil. lf they are used for interior 
decoration, place the stems in salt water and besprinkle 
the flowers. At night cover them firmly with tissue 
paper and see to it that they are not kept in too warm 
a place. In this manner they can be kept fresh for 
several days. 

In order to prevent the yellowing of the coatings in 
water closets, stables, etc., where the exhalations are 
so strong that the paint turns yellow in twenty-four 
hours, no white lead paint should be employed, says 
Use only zine white with 
a suitable mixing color, thinned with turpentine and 
water. It is true zine white is also attacked by strong 
exhalations, but not in such a degree as white lead, 
which even under wood-color becomes black and spot- 
ted in a short time. 

The Faerben Zeitung gives the following receipts : 

Polish Varnish.—Mastic, 120 grammes; wood spirit, 
1 liter; oil of turpentine, 250 grammes ; linseed oil, 200 
grammes. Stand away for a few days, shaking fre- 
quently, then filter off. 

Excellent Polish.— Pale colophony, 1 part ; larch tur- 
pentine (Venetian turpentine), 3 parts; bleached shel- 
lac, 15 parts; aleohol (95 per cent), 40 parts, Allow to 
stand for three to four weeks in a warm place, shaking 
frequently before filtering. 

Pieture Varnish.—Mastie, grammes ; 
turpentine, 75 grammes; camphor, 15 grammes; oil of 


350 Venetian 
turpentine, 1°5 liters. 

Mining in Japan.—Regarding gold, silver, copper, and 
coal mining in Japan, the Zeitschrift fiir praktische 
Geologie furnishes the latest statistics. The develop 
ment of the mining industries in Japan, since the ter- 
mination of the last war, has been a rapid one, and 
that country now furnishes considerable quantities of 
precious and useful metals, although little is heard 
abroad of this production. 

The gold production since 1893 has risen almost 5,000 
ounces, and in 1896 reached the yield of 28,300 ounces. 
The nineteen existing gold mines are partly in the 
emperor's possession, partly in that of private parties. 
The most important are those of Sado and Ikuno. 
Latterly gold has been discovered near Nikko, and the 
gold production will therefore rise considerably more 
in the near future. Nikko bids fair to bee+me the 
center of the Japanese production of precious metais, 
since besides gold, strongly argentiferous lead 
have been found. By virtue of the Japanese laws, 
foreigners are permitted to participate in mining 


ores 


undertakings. 

Silver is found in forty-five places in Japan, and in 
1896 afforded a yield of 1,500,000 ounces, which is equal 
to an increase of alinost 650,000 ounces since 1893. 

Very is production of 
Japan, there being at present seventy mines. During 
35,000,000 eatties, or 


considerable the copper 


the fiscal year ending June 30 last, 
about 500,000 centners, of copper, valued at 5,800,000 


yen (about $3,000,000), were mined. Since 1875 the 
production has increased almost ninefold. 


Most copper is sent to Hong-Kong, then to China and 
to England, the total export amounting to 350,000 
centners, i. e., five-sevenths of the whole production. 
Coal mining has, since the war, risen about 1,500,000 
more than 2,000,000 tons of coal, 
valued at about $6,000,000, were exported. The com- 


1897 


panies carrying on coal mining are in a very good 
financial condition. Altogether there are one hundred 
and twenty coal mines, of which, however, only about 
fifty are of importance. The most productive is the 
Miike mine, in the province of Chikugo, yielding 
600,000 tons per annum. A new coal field was discov- 
ered in 1896, and work has now been commenced on it. 
It is situated in the province of Iburi, on the river 


Mukawagawa, and is said to contain 40,000,000 tons 


| above, and 30,000,000 tons below, the level of the sea. 


Aside from this last discovery, however, it has been 
computed that the coal stores of Japan, at the present 
rate of production, will be exhausted in forty-five 


years. 


- —> + _ 
Heroic Deed of an Engineer. 

William Carney, an engineer at the Richmond Roll- 
ing Mills, Richmond, Ind., met his death on December 
10 by falling against a large gear wheel, which tore off 
one of his legs. He was alone in the engine room and 
knew that possibly no one would enter it for hours. 
Realizing that disaster would result if the fire under 
the boilers were left burning, he dragged his mutilated 
body 50 feet to the boiler room, turned off the natural 
gas which was used as fuel, and then lapsed into un- 
consciousness. Twenty minutes later the machinery 
stopped, caused by a lack of steam, and the employes 
rushed to the engine room to ascertain the reason and 
fband the brave engineer dying. 

_ > +2 

“Warr a WHILE,” a railroad station in New South 

Weles, has just won a fight to retain its name, which 








picture ** posters " for advertisement boards. 


the railroad company wished to change. 
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The Skyscraper and Old 
To the Editor of the SCIENTIFIC AMERICAN : 

A fire lately occurred on Broadway involving an old 
style low building and a modern fireproof skyscraper. 
The fire department, on account of a high wind, was 
unable to control the fire in the low building, and be- 


Fogyism, 


cause some inspectors were delinquent in their duties | 


in not having the skyscraper provided with fireproof 
window shutters, the latter caught and burned out the 
interior of its upper stories. The fire chief did the 
best he could with his Lilliputian apparatus; his little 
steam squirt guns on wheels puffed and snorted; his 


Siamesed pipe stem of a perambulating water tower | 


could not be lengthened seventeen stories high, and so 
he called more funny little squirters and towers to his aid. 
But,” all the chief's horses and all the chief's men ” could 
not effectively squirt higher than nine stories. The 
chief saw the ridiculousness of his puny efforts, for 


he is quoted as saying, “Let her burn, boys.” An ex- 


tended conflagration might have ensued as far as the | 


department was concerned, had not the high fireproof 
structure stood like a mighty bulwark and firewall to 
protect what was beyond. 

Old method “ authorities ” 
be passed prohibiting buildings being built over a cer- 
tain limited height in New York, all beeause the fire 
department’s apparatus has not kept step with the 
building construction. 
some more from Philadelphia came to 
view the ruins, and they also evoked a new law limit- 
ing building heights, and imply as well that modern 
progress must be jerked back to the limits of their old 
fire-fighting apparatus. They do not even concede 
that fire-extinguishing methods can be made to con- 
form to the changed building construction. 

The whole thingis a farce worthy of being treated 
by a Cervantes or a Dean Swift. 


ehanged modern 
** authorities ” 


All experienced traveling men know that a fast ex- | 


press train is safer than traveling on an accommoda- 
tion or a freight train, and, for much the same reasons, 
askyscraper is safer on account of the great skill and 
the best material used in construction. 

Who ever heard of the necessity of shoring up one of 


these buildings to keep it from tumbling down, like the | 


low, flat Rothschild building in Brooklyn ? 

Instead of laws limiting the height of building, ealled 
for by the New York and Philadelphia fire chiefs, we 
should require laws compelling the building of nothing 
but skyscrapers along the blocks facing Broadway in 


place of the low buildings that are the true sources of | 


conflagration. Who ever heard of a serious fire origin- 
ating in askyseraper? Two parallel blocks of rows of 
skyscrapers from the Battery to the Harlem River 


would prove an efficient fire wall, extending along the | 


backbone of Manhattan Island, to prevent an extended 
conflagration ina high wind, such as devastated Chi 
“ago before they were built in that city. The more 
twenty-story buildings, the better. 

The next problem to be solved is to make each sky- 
scraper its own stationary water tower for its individu 


al purposes, and also to drown out fires in surrounding | 


buildings, even those across the street, and to water 
soak any insignificant tinder box structure that may 
be on fire below. 

Then construct permanent stationary means to con- 
duct plenty of water to each building, independent of 
the present overtaxed water system, and then pro- 
vide means to get the water to the place needed with 
sufficient foree. 

The tall buildings of Western cities are provided with 
two or more stand pipes reaching through to their 
roofs, to which two or more engines may be attached 
to each pipe when necessary and the water pumped in 
solid, unbroken streams unaffected by prevailing winds 
to any desired heights ; and in certain sections of these 
cities hose carts do not accompany an engine. Other 
cities, like Detroit, have laid underground conduits 
from the river independent of the usual water supply 
system, and a powerful fire boat forces the water to the 
desired locality, and may be operated if desired in con- 
junction with the stationary stand pipe, with or with- 
out the assistance of the usual fire engine. Few of our 
buildings are provided with accessible stand pipes, and 
we are unable to avail ourselves of the admirable river 
fire boats for inland purposes ; our only auxiliary to the 
toy fire engines is a water tank on the roof, that sel- 
dom, if ever, is full or holds enough water or gives ade- 
quate pressure where and when most needed; or a 
pumping apparatus in the basement that is of little use, 
on account of the time to get it in operation, or is pt 
sufficient capacity. Both of these aids practice has 
shown are quite impractical and unreliable. 

There is probably no city in the world so admirably 
situated as New York for adequate fire service go meet 
modern requirements. For, situated on a long, furrow 
island completely surrounded by water, and sajt Water 
at that. we have ideal conditions for an ideal instal!a- 
tion. We may even banish hose carts, water tovyers, 
and engines on wheels and stop killing our citizens and 
the firemen (who are often strapped to their scuts) in 


now tell us a law should | 


A little later | 


their mad career through our streets, sell our engine 
houses and take our firemen to fires in comfortable 
patrol wagons unaccompanied by the deadly jagger- 
nauts of dangerous fire apparatus. 

This may be done by buildiug underground parallel 
pipe lines at convenient distances apart from both the 
East and North Rivers toward Broadway, with suitably 
situated and accessible valves to prevent undesired 
| intercommunication. 
| These pipe lines could be connected to commodious 


| stand pipes in each building, and each floor provided 
with hose, and each fourth floor provided with pipes | 





| branching toward the exposed sides of each building | 
}from the stand pipe, and provided with a dirigible | 
nozzle toward the street or areaways. | 
The river ends of each pipe would be provided with | 
|three to five siamese connections to which the same | 
| number of fire boats could be connected. It will then 
| be possible to generate a water pressure that will blow 
the very skylights out of a fifty-story building; and if 
| five fire boats cannot do it, connect the stand pipe with 
| five other fire boats from the other river. 
A fire on any floor of a building thus protected may 
| be fought from within by half a dozen streams of salt 
| water and from without with as many more from ad 
joining buildings, especially from 
and if any tiny steam fire engine wheezes its protests, | 
it could by these means be washed into the bay. | 
Our present fire system is, from recent examples, too 


across the street ; 


glaringly inadequate and out of date, and even though 
iny suggestions are adopted finally by the city, it will! 
take our municipal fathers and heads of departments 
so long to get their commissions agreeably adjusted, 


that | would seriously advise the owners of our sky- 
scrapers to place no further reliance on the senile fire 
department, or await the tardy action of the commis- 
sioners in the matter, but take immediate steps to in- 
|stall the electric pump system as outlined for emer 
gency purposes, and thus be independent of municipal 
incapacity and procrastination. The chief points in 
its favor are the quickness, facility, and cheapness of the 
installation and operation. It requires no skilled at- 
tendance other than the intelligence of turning a 
switch lever or a rheostat handle, and requires no ad- 
dition to the present building employes. No steam 
boilers or additional machinery will be required. In 
fact, the system will be independent in all respects of 
existing apparatus, with practically no expense after 
installation, except interest on cost price and for elec- 
trie current in case of fire, and possibly no appreciable | 


| 


extra piping, as the pumps could be connected di- 
| rectly to the existing water supply pipes. 
JEAN A. WETMORE. 


Brooklyn, N. Y., December 10, 1898. 
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Oll as a Road Material. 


To the Editor of the SctENTIFIC AMERICAN : 

| ‘The great interest that is now being awakened in 
all parts of our country in the Good Roads movement 
is born of necessity. In the keen competition in all 
| the markets of the world, America is at a disadvantage, 
|commercially, by reason of bad roads, much as the 
railroads have done to bring the producer and the 
consumer close together. The best investigations yet 
made on the subject show that it costs on an average 
25 cents per ton mile to market the produce of our 
farms over the country roads, often much more; or, 
the farmers spend as much for one mile as the rail- 
roads ask for 75 miles of haulage. 

Great areas of our prairie farm country are remote 
from any supply of good road material, and the out- 
look for good roads in these sections is discouraging on 
account of the expense. Some cheap substitute for 
stone, brick or gravel, if it could be found, is most 
desirable. 

I venture to suggest to your readers that possibly 
cheap oil nay be one solution, and offer this paper in 
order to induce others to multiply the experiments I 
aw now making. On a certain clay road in Pennsyl- 
vania, which lay deep in dust in summer and deep in 
mud in winter and spring, there was an oil pipe line 
by the side of the road, which on a certain occasion 
sprung aleak and spurted a considerable quantity of 
oil onto the road. An observer noted that for a space 
of several rods, to which the oil was transported by 
horses’ feet and wagon wheels, this road showed a 
marked improvement. The dust in summer did not 
rise, the mud in spring and winter did not exist. The 
explanation would seem to be that the oil formed a 
water-tight covering to the road, and the earth beneath 
being dry no ruts or mud could form and the road be- 


came good. 

At the recent Good Roads Convention in St. Louis, 
Mo.. the writer brought forward this idea and offered 
it as a possible help to improving our dirt roads at a 
small cost, oceasioning considerable comment. It 
seemed rational and at least easy to try, and many 
asked questions not easy to answer, for want of 
sufficient knowledge as to method of applying the oil, 
the best kind of oil to use, the quantity to put on the 
road, ete. 








As confirmatory of the value of oil on roads, the 


following observations were made: A gentleman from 
California said that near Santa Barbara, where he 
lives, they have oil wells and have used the oily sand 
from the borings to fill holes and ruts in the road, and 
in places the sand has even been distributed over the 
roadway. In all these places the road is free from 
dust in the dry season (a great curse out there), and 
perfectly hard and firm in the wet season ; and he now 
thinks it must be due to the oil in the sand. Another 
gentleman said he used to handle oi! at Austin, Texas, 
in years gone by ; he remembered the lot, of perhaps a 
quarter acre, where he had his depot became sprinkled 
with oil from leaky cans, and was always hard and 
firm despite the weather, and he thought it must have 
been the oil that did it. Another, builder from 
Missouri, said that on a muddy road leading into his 


a road 


town a man let a barrel of black oil fall from his 
wagon, breaking it and spilling the contents. Ever 
since then he had noticed there was a firm piece of 
road near that place, where it did not get muddy or 
rut, and he thought same was due to the oil. A rail 
lroad man said the Pennsylvania Railroad began 


spraying their roadbed with oil to lay the dust, and 


now found it not only laid the dust, but shed water, 
kept down the weeds, and preserved the ties, 

The present 
the liberality of the Standard Oil Company, who, by 
Mr. Rockefeller’s orders, placed a tank of crude oil at 
the the November the 


writer coated a newly graded piece of dirt road with 


experiments are being made through 


disposal of writer, On 20, 
oil, distributed by means of an improvised sprinkler, 
over a strip about 12 feet wide by 200 feet long. 

A seeond part of the roadway was sprinkled more 
lightly about 300 feet further, making 500 or 600 feet in 
all, and used of oil the experiment. 
The day after the sprinkling was done and before the 


eight barrels in 
oil had time to become absorbed, for it soaked in very 
slowly, a heavy rain fell. The road was: examined 
during the rain, and quite a marked difference was 
seen between the oiled and unoiled portions. Where 
oiled it was evident that the dirt beneath the surface 
was still dry and retained its supporting power, while 
on each side of the oiled portion it was muddy and 
rutty. A heavy freeze, with the temperature at zero, 
followed the rain, and on the 25th the road was again 
examined. The oiled part was still more different from 
the neighboring stretches; the unoiled road was cut 
up with ruts one to two inches deep, and frozen rough 
and hard ; the oiled portion was perfectly smooth, and 
the wheels made on it a muffled sound that showed 
the dirt beneath the surface was unfrozen and dry. 

It will scarcely be possible until the spring thaw 
comes to really estimate the value of the oil, but at 
It 
too soon to make any good estimate of the quantity of 
oil required per mile of road. It will possibly vary 
with the character of the soil, whether loam, sandy, 
clay or gumbo. The place selected for this experiment 
is a regular black gumbo, which cuts normally iuto 
ruts hub-deep, and holds the water like a jug. 

My object in this paper, as before said, is to present 
it to your readers, among whom there are no doubt 
many who are interested in roads, and induce experi- 
To meet with sue- 


is 


present the experiments seem to promise well. 


ments on varying qualities of soil. 
cess the following conditions, in the writer's opinion, 
should be observed : 

1. The road should be smoothly graded and rounded 
well, so as to shed water. 

2. Apply the oil to the roadbed while dry. If the 
soil is filled with water, the oil will penetrate with 
difficulty, and much of it will be carried off on the 
wheels of passing wagons. 

3. It would be well to roll the ground after the oil is 
put on. It has a tendeney to collect in ruts and small 
hollows, and the roller would force it into the soil and 
distribute it evenly. 

4, Crude oil costs from 60 to 90 cents per barrel at 
the wells. Its odor is disagreeable, and oil from which 
the naphtha and kerosene has been extracted would be 
preferable to apply in warm weather. When cold the 
heavy oil becomes too stiff to be applied without heat- 


ing. This could be overcome by some form of spray- 
ing apparatus, using a jet of steam. 


M. Meras, U.S. C. E. 
U.S. Engineer Office, Keokuk, [a., November 30, 1898. 


S. 


A Word to Our Subscribers. 


We wish to remind our many readers that with this 
issue many subscriptions will expire, and, in order to 
prevent any break in the receipt of the paper, it is ad- 
visable to remit for the new year with as little delay as 
possible. We feel that the SCIENTIFIC AMERICAN has 
been better during the year 1895 than ever before, and 
we trust our readers will appreciate this fact by send- 
ing in their subscriptions promptly and by inducing 
their friends to subscribe. Many of our readers who 
are not receiving the SUPPLEMENT would also find that 
they would obtain enough valuable information in the 
course of three months to pay for the year’s subserip 
tion, and by subseribing to both papers at the com- 
bined rate, a substantial reduction can be secured. 
Our Building Edition should not be forgotten. 
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el l " ‘aliber for the guns of the| mata are the consequences of grave cerebrospinal the fiscal year ending June 30 last, 35,000,000 catties, or 
ul \ iv’ he | ed States, and he is backed | lesions occurring in infaney, and due to heredity,| about 500.000 centners, of copper, valued at 5,800,000 
n af ) iny ordnance experts. The present | aleoholic atavism, mistre physiologique, or some dis-| yen (about $3,000,000), were mined. Since 1875 the 
uv isa t b of 0236-inech. While the|ease of infancy, perhaps an encephalomyelitis or copper production has increased almost ninefold. 
, . | » . 
weal 8 lid ballistic results, itis not a favor-| lateral sclerosis, from which complete recovery never} Most copper is sent to Hong-Kong, then to China and 
ite fe y \ Che necessity for a common | took place. Lueccheni is pronounced to bea type of|t > England, the total export amounting to 350,000 
‘ s almost too evident for discussion. Thus, | the asymmétrique déséquilibré. It would have been! centners, i. e., five-sevenths of the whole production. 
wh ‘ ssels of Rear Admiral Dewey may have| more satisfactory if the criminal anthropologists could| Qoal mining has, since the war, risen about 1,500,000 
t + filled with cartridges of 0°276 caliber, | have recognized all these evidences of criminality be-| tons. and in 1897 more than 2,000,000 tons of coal, 
ve 3 utridges are useless to our troops in the/fore Lueccheni had perpetrated the crime which has/ yalued at about $6,000,000, were exported. The com- 
Philip s wuld the latter run short of eartridges. | given him the notoriety of infamy which he coveted.” panies carrying on coal mining are in a very good 
rh ard appointed to consider the subject has . : , ee | finapeial condition. Altogether there are one hundred 
- 4 ' , To speak of a color-blind artist sounds like joking, | ‘ a 
just por fa ib ut does not deem an imme- | aii and twentv coal mines, of which, however, only about 
a ae said a noted London oculist ; but strange as it seems, | \. - ge pe lg 
diate cha Vital importance | fifty are of importance. The most productive is the 
| there are several persons so affected who can neverthe ek ' : s . aig é x 
~~ + + +o — —_ : : Miike mine, in the province of Chikugo, yielding 
less paint extremely well. Numbers of color-blind 0.000 \ 5 edi wes Gees 
P 600,0) ms per annum. A new coa ek yas aiscov- 
Something About the Chinch Bug. people there are, of course, who draw perfectly in “wwe be = I F . 
" , “ ered in 1896, and work has now beea commenced on it. 
| Ur d States Department of Agriculture has/| pencil, ink, and crayons, but I myself know a scene é : , ms ; 
" ; rs sional It is situated in the provinee of Iburi, on the river 
in press and will soon issue Bulletin No, 15, Division | painter attached to a provincial theater who, though : : ; 
. . . wen . eo ” , : . Mukawagawa, and is said to contain 40,000,000 tons 
of | wlogy, entitled “The Chinch Bug The | “ color-blind,” paints all its seenery, and has quite a . , 
oni " om |above, and 30,000,000 tons below, the level of the sea 
eh h bug is f the most destructive insects with | local name, not only for his “interiors” and oak cham- ; . : 
; Aside from this last discovery, however, it has been 
whieh the American farmer has to contend, and the| bers, but even for landscapes. I can tell you also of . 
7 computed that the coal stores of Japan, at the present 
lepart , receives many requests for information | two London ladies who consulted me for color-blind- ’ : z apn 
, ’ ' : ' . . |rate of production, will be exhausted in forty-five 
abou Chis bulletin is intended to meet this de-| ness who paint really beautiful pictures. One is the 
| years. 
mand, and gives many new facts concerning the life|daughter of a late famous artist, and was taught|°’~ pw — +0 
history and distribution of the species, and the whole| painting by her father. She is quite unable to dis- Heroic Deed of an Engineer. 
subject of the practical handling of its diseases in|tinguish red from green, but her colors are labeled William Carney, an engineer at the Richmond Roll- 
order to assist in its destruction is treated at length. | with the names, and she has been taught which to use | ing Mills, Richmond, Ind., met his death on December 
It says few insects have caused such pecuniary losses|for certain effects. Possibly her painting may seem} 10 by falling against a large gear wheel, which tore off 
is the chinch bug, and no other imsect native to the|to her eyes, as it were, drawing with a brush and | one of his legs. He was alone in the engine room and 
' re ‘ abe . : 
Weste! sphere has spread its devastating hordes | ‘‘shading” with the colors. The other is a lady artist | hnew that possibly no one would enter it for hours. 
ov ‘ ler area of the country with more fatal effect | of some celebrity, who has for years exhibited annually | Realizing that disaster would result if the fire under 
he ple s of North America, It is widely|in London. The public are not aware that she is | the boilers were left burning, he dragged his mutilated 
distributed over vorid and hibernates in the adult|color-blind. She painted the ‘‘ Wedding Group” for| pody 50 feet to the boiler room, turned off the natural 
sta It Is various habits and migrates in|a certain noble bridegroom a year or two ago, and gas which was used as fuel, and then lapsed into un- 
spri summer and autumn. The bulletin states that|also several publhie men’s portraits, and one of an} eonsciousness. Twenty minutes later the machinery 
it would appear that this pest first made its presence|eminent physician fetched 500 guineas. There is a stopped, caused by a lack of steam, and the employes 
known in this country in North Carolina in 1783, and| gentleman residing at Kensington who, having years] rushed to the engine room to ascertain the reason and 
mentions several serious outbreaks of the bug in the|ago left the navy through finding his advancement | found the brave engineer dying. 
West, the estimated losses from its ravages from 1850| hopelessly barred by his color-blindness, 1s at present >-o-<- 
to 1887 reaching $267,000,000. It also says that it is| making several hundred a year by his brash as an “War aA WHILE,” a railroad station in New South 
believed that the losses up to 1898 amounted to fully | artist, designing most artistic and. brightly colored| Weles, has just won a fight to retain its name, which 
*\ posters " for advertisement boards. the railroad company wished to change. 
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The Skyscraper and Old Fogyism, 
To the Editor of the SCIENTIFIC AMERICAN : 

A fire lately occurred on Broadway involving an old 
style low building and a modern fireproof skyscraper. 
The fire department, on account of a high wind, was 
unable to control the fire in the low building, and be- 
cause some inspectors were delinquent in their duties 
in not having the skyscraper provided with fireproof 


window shutters, the latter caught and burned out the} 


interior of its upper stories. The fire chief did the 
best he could with his Lilliputian apparatus; his little 
steam squirt guns on wheels puffed and snorted; his 
Siamesed pipe stem of a perambulating water tower 
could not be lengthened seventeen stories high, and so 
he called more funny little squirters and towers to his aid. 
But,” all the chief's horses and all the chief’s men ” could 
not effectively squirt higher than nine stories. The 
chief saw the ridiculousness of his puny efforts, for 
he is quoted as saying, ** Let her burn, boys.” An ex- 
tended conflagration might have ensued as far as the 
department was concerned, had not the high fireproof 


structure stood like a mighty bulwark and firewall to} 


protect what was beyond. 

Old method * authorities ” 
be passed prohibiting buildings being built over a cer- 
tain limited height in New York, all because the fire 
department’s apparatus has not kept step with the 
changed modern building construction. A little later 
some more “ authorities” from Philadelphia came to 
view the ruins, and they also evoked a new law limit- 
ing building heights, and imply as well that modern 
progress must be jerked back to the limits of their old 
fire-fighting apparatus. They do 
that fire-extinguishing methods can be made to con- 
form to the changed building construction. 

The whole thing is a farce worthy of being treated 
by a Cervantes or a Dean Swift. 

All experienced traveling men know that a fast ex- 
press train is safer than traveling on an accommoda- 
tion or a freight train, and, for much the same reasons, 
askyscraper is safer on account of the great skill and 
the best material used in construction. 

Who ever heard of the necessity of shoring up one of 
these buildings to keep it from tumbling down, like the 
low, flat Rothschild building in Brooklyn ? 

Instead of laws limiting the height of building, called 
for by the New York and Philadelphia fire chiefs, we 
should require laws compelling the building of nothing 


not even concede 


but skyscrapers along the blocks facing Broadway in 
place of the low buildings that are the true sources of 
conflagration. Who ever heard of a serious fire origin- 
ating ina skyscraper? Two parallel blocks of rows of 
skyscrapers from the Battery to the Harlem River 
would prove an efficient fire wall, extending along the 


backbone of Manhattan Island, to prevent an extended | 


conflagration ina high wind, such as devastated Chi 
eago before they were built in that city. The more 
twenty-story buildings, the better. 

The next problem to be solved is to make each sky- 
seraper its own stationary water tower for its individu 
al purposes, and also to drown out fires in surrounding 
buildings, even those across the street, and to water 
soak any insignificant tinder box structure that may 
be on fire below. 

Then construct permanent stationary means to con- 
duct plenty of water to each building, independent of 
the present overtaxed water system, and then pro- 
vide means to get the water to the place needed with 
sufficient force. 

The tall buildings of Western cities are provided with 
two or more stand pipes reaching through to their 
roofs, to which two or more engines may be attached 
to each pipe when necessary and the water pumped in 
solid, unbroken streams unaffected by prevailing winds 
to any desired heights ; and in certain sections of these 
cities hose carts do not accompany an engine. Other 
cities, like Detroit, have laid underground conduits 
from the river independent of the usual water supply 
system, and a powerful fire boat forces the water to the 
desired locality, and may be operated if desired in con- 
junction with the stationary stand pipe, with or with- 
out the assistance of the usual fire engine. Few of our 
buildings are provided with accessible stand pipes, and 
we are unable to avail ourselves of the admirable river 
fire boats for inland purposes ; our only auxiliary to the 
toy fire engines is a water tank on the roof, that sel- 
dom, if ever, is full or holds enough water or gives ade- 
quate pressure where and when most needed; or a 
pumping apparatus in the basement that is of little use, 
on account of the time to get it in operation, or is pf 
sufficient capacity. Both of these aids practice has 
shown are quite impractical and unreliable. 

There is probably no city ia the world so adinieatly 
situated as New York for adequate fire service go meet 
modern requirements. For, situated on a long, furrow 
island completely surrounded by water, and sajt Water 
at that. we have ideal conditions for an ideal instal!a- 
tion. We may even banish hose carts, water tovyers, 
and engines on wheels and stop killing our citizens and 
the firemen (who are often strapped to their scuts) in 


now tell us a law should | 


their mad career through our streets, sell our engine 
houses and take our firemen to fires in comfortable 
patrol wagons unaccompanied by the deadly jugger- 
nauts of dangerous fire apparatus. 

This may be done by buildiug underground parallel 
pipe lines at convenient distances apart from both the 
East and North Rivers toward Broadway, with suitably 
situated and accessibie valves to prevent undesired 
intercommunication. 
| These pipe lines could be connected to commodious 
| stand pipes in each building, and each floor provided 
with hose, and each fourth floor provided with pipes 
| branching toward the exposed sides of each building 


|from the stand pipe, and provided with a dirigible 
| nozzle toward the street or areaways. 


The river ends of each pipe would be provided with | 


| three to five siamese connections to which the same 
| number of fire boats could be connected. It will then 
be possible to generate a water pressure that will blow 
the very skylights out of a fifty-story building ; and if 
| five fire boats cannot do it, connect the stand pipe with 
five other fire boats from the other river. 
A fire on any floor of a building thus protected may 
| be fought from within by half a dozen streams of salt 
| water and from without with as many moré from ad 
| joining buildings, especially from across the street ; 
and if any tiny steam fire engine wheezes its protests, 
| it could by these means be washed into the bay. 

Our present fire system is, from recent examples, too 
glaringly inadequate and out of date, and even though 
my suggestions are adopted finally by the city, it will 
take our municipal fathers and heads of departments 
so long to get their commissions agreeably adjusted, 


that I would seriously advise the owners of our sky- 
scrapers to place no further reliance on the senile fire 
department, or await the tardy action of the commis- 
sioners in the matter, but take immediate steps to in- 
|stall the electric pump system as outlined for emer- 
geney purposes, and thus be independent of municipal 
incapacity and procrastination. The chief points in 
its favor are the quickness, facility, and cheapness of the 
installation and operation. It requires no skilled at- 
tendanece other than the intelligence of turning a 
|switeh lever or a rheostat handle, and requires no ad- 
dition to the present building employes. No steam 
boilers or additional machinery will be required. In 
| fact, the system will be independent in all respects of 
jexisting apparatus, with practically no expense after 
installation, except interest on cost price and for elec- 
trie eurrent in case of fire, and possibly no appreciable 
extra piping, as the pumps could be connected di- 
| rectly to the existing water supply pipes. 
JEAN A. WETMORE. 

| Brooklyn, N. Y., December 10, 1898. 
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| Oll as a Road Material. 


To the Editor of the ScreNTIFIC AMERICAN : 

The great interest that is now being awakened in 
all parts of our country in the Good Roads movement 
|is born of necessity. In the keen competition in all 
the markets of the world, America is at a disadvantage, 
commercially, by reason of bad roads, much as the 
railroads have done to bring the producer and the 
consumer close together. The best investigations yet 
made on the subject show that it costs on an average 
25 cents per ton wile to market the produce of our 
farms over the country roads, often much more; or, 
the farmers spend as much for one mile as the rail- 
roads ask for 75 miles of haulage. 

Great areas of our prairie farm country are remote 
from any supply of good road material, and the out- 
look for good roads in these sections is discouraging on 
account of the expense. Some cheap substitute for 
stone, brick or gravel, if it could be found, is most 
desirable. 

I venture to suggest to your readers that possibly 
cheap oil may be one solution, and offer this paper in 
order to induce others to multiply the experiments I 
am now making. On a certain clay road in Pennsyl- 
vania, which lay deep in dust in summer and deep in 
mud in winter and spring, there was an oil pipe line 
by the side of the road, which on a certain occasion 
sprung aleak and spurted a considerable quantity of 
oil onto the road. An observer noted that for a space 
of several rods, to which the oil was transported by 
horses’ feet and wagon wheels, this road showed a 
marked improvement. The dust in summer did not 
rise, the mud in spring and winter did not exist. The 
explanation would seem to be that the oil formed a 
water-tight covering to the road, and the earth beneath 
being dry no ruts or mud could form and the road be- 


caine good. 

At the recent Good Roads Convention in St. Louis, 
Mo., the writer brought forward this idea and offered 
it as a possible help to improving our dirt roads at a 
small cost, oceasioning considerable comment. It 
seemed rational and at least easy to try, and many 
asked questious not easy to answer, for want of 
sufficient knowledge as to method of applying the oil, 
the best kind ef oil to use, the quantity to put on the 
road, ete. 

As confirmatory of the value of oil on roads, the 
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following observations were made: A gentleman from 
California said that near Santa Barbara, where he 
lives, they have oil wells and have used the oily sand 
from the borings to fill holes and ruts in the road, and 
in places the sand has even been distributed over the 
roadway. In all these places the road is free from 
dust in the dry season (a great curse out there), and 
perfectly hard and firm in the wet season ; and he now 
thinks it must be due to the oil in the sand. Another 
gentleman said he used to handle oil at Austin, Texas, 
in years gone by ; he remembered the lot, of perhaps a 
quarter acre, where he had his depot became sprinkled 
with oil from leaky cans, and was always hard and 
firm despite the weather, and he thought it must have 
been the oil that did it. Another, a road builder from 
Missouri, said that on a 
town a man let a barrel of black oil fall from his 
Ever 


muddy road leading into his 


wagon, breaking it and spilling the contents 
since then he had noticed there was a firm piece of 
road near that place, where it did not get muddy or 
A rail 


began 


rut, and he thought same was due to the oil. 
man said the Pennsyivania Railroad 
spraying their roadbed with oil to lay the dust, and 
now found it not only laid the dust, but shed water, 
kept down the weeds, and preserved the ties. 

The present experiments are being made through 
the liberality of the Standard Oil Company, who, by 
Mr. Roeckefeller’s orders, placed a tank of crude oil at 
the disposal of the writer. Un November 20, the 
writer coated a newly graded piece of dirt road with 
oil, distributed by means of an improvised sprinkler, 
over a strip about 12 feet wide by 200 feet long. 

A second part of the roadway was sprinkled more 
lightly about 300 feet further, making 500 or 600 feet in 
all, and used eight barrels of oil in the experiment. 
The day after the sprinkling was done and before the 
oil had time to become absorbed, for it soaked in very 
slowly, a heavy rain fell. The road was: examined 
during the rain, and quite a marked difference was 
seen between the oiled and unoiled portions. Where 
oiled it was evident that the dirt beneath the surface 
was still dry and retained its supporting power, while 
on each side of the oiled portion it was muddy and 
rutty. A heavy freeze, with the temperature at zero, 
followed the rain, and on the 25th the road was again 
examined. The oiled part was still more different from 
the neighboring stretches; the unoiled road was cut 
up with ruts one to two inches deep, and frozen rough 
and hard ; the oiled portion was perfectly smooth, and 
the wheels made on it a muffled sound that showed 
the dirt beneath the surface was unfrozen and dry. 

It will scarcely be possible until the spring thaw 
comes to really estimate the value of the oil, but at 
present the experiments seem to promise well, It is 
too soon to make any good estimate of the quantity of 
oil required per mile of road. It will possibly vary 
with the character of the soil, whether loam, sandy, 
clay or gumbo. The place selected for this experiment 
is a regular black gumbo, which cuts normally into 
ruts hub-deep, and holds the water like a jug. 

My object in this paper, as before said, is to present 
it to your readers, among whom there are no doubt 
many who are interested in roads, and indace experi 
ments on varying qualities of soil. To meet with sue- 
eess the following conditions, in the writer's opinion, 
should be observed : 

1. The road should be smoothly graded and rounded 
well, so as to shed water. 

2. Apply the oil to the roadbed while dry. If the 
soil is filled with water, the oil will penetrate with 
difficulty, and much of it will be carried off on the 
wheels of passing wagons. 

3. It would be well to roll the ground after the oil is 
put on. It has a tendency to collect in ruts and small 
hollows, and the roller would force it into the soil and 
distribute it evenly. 

4. Crude oil costs from 60 to 90 cents per barrel at 
the wells. Its odor is disagreeable, and oil from which 
the naphtha and kerosene has been extracted would be 
preferable to apply in warm weather. When cold the 
heavy oil becomes too stiff to be applied without heat- 
ing. This could be overcome by some form of spray- 
ing apparatus, using a jet of steam. 

M. Mries, U.S. C. E. 

U.S. Engineer Office, Keokuk, Ia., November 30, 1898. 


A Word to Our Subscribers, 


We wish to remind our many readers that with this 
issue many subscriptions will expire, and, in order to 
prevent any break in the receipt of the paper, it is ad- 
visable to remit for the new year with as little delay as 
possible. We feel that the SCIENTIFIC AMERICAN has 
been better during the year 1898 than ever before, and 
we trust our readers will appreciate this fact by send- 
ing in their subseriptions promptly and by inducing 
their friends to subscribe. Many of our readers who 
are not receiving the SUPPLEMENT Would also find that 
they would obtain enough valuable information in the 
course of three months to pay for the year’s subserip- 
tion, and by subscribing to both papers at the com- 
bined rate, a substantial reduction can be secured. 
Our Building Edition should not be forgotten. 
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COLLAPSE OF A LARGE GAS HOLDER. 

In the aecompanying illustrations are shown the ex- 
traordinary ruins of a large gas holder which col- 
lapsed during its trial test on the afternoon of Tuesday, 
December 13. The wrecked structure had recently 
been built for the Consolidated Gas Company, of New 
York, on a portion of their property lying between 
First Avenue, Avenue A, Twentieth and Twenty-first 
Streets : 

in order to understand the nature of the disaster 
and explain the complicated appearance of the wreck- 


age, it will be well to explain briefly the method of 


constructing a large modern telescopic gas holder of 
this type. As the object of these structures is to serve 
as reservoirs in which to store up the gas as it passes 
over from the retorts and purifiers, and before it is 
drawn off into the city mains, it is evident that they 
must be capabie of enlarging or reducing their capacity 
to match the greater or smaller surplus of gas at the 
work If a variable storage capacity were not pro- 
vided in the reservoirs, it would be necessary to com- 
press the gas in heavy steel reservoirs—obviously too 
costly a method 

The system adopted is to use an inverted cylindri- 
cal holder closed at one end and with the open end 


resting in a tank of water The gas is introduced by 
pipes which pass up through the water of the tank 
into the inverted gas holder As the gas flows in it 
lifts the gas holder, and as it is drawn off into the 
mains the holder descends. To keep the holder in the 
vertical position and cause if to telescope concentric- 


ally within the water tank, it is provided around its 
upper edge with a series of guide wheels, which travel 
against guide rails carried on a series of braced vertical 
columns that 
surround the 





tank. The ar 
rangement will 


it was built in the ground and some 25 feet of it| Island City, of 5,000,000 cubic feet, one owned by the 
projected above the ground level. When the holder| Mutual Company in East Twelfth Street, of 4,000,000 
was extended to its full height, it stood over 160 feet | cubic feet, and another 4,000,000 cubie feet holder in 
above the ground. The capacity of the tank was| Chicago. The largest in the world is in London; it holds 
about 3,500,000 eubie feet of gas, and it was one of the | 12,000,000 cubic feet, while there are two others of 6,000,- 
largest in the country, being exceeded by three others :| 000 cubie feet in London, and one of like size in Bir- 


: : . 
One owned by the East River Gas Company in Long! mingham, England. 
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1,—TOPMOST SECTION OF HOLDER, WITH PORTION OF FRAME FALLEN ACROSS IT, 


The structure was being tested by filling it with air, 
when, at 5:30 in the evening, the wall of the tank on 
the north, or Twenty-first Street side, split open from 
top to bottom. The water rushed out in enormous 
volume, filling Twenty-first Street to a depth of sev- 
eral feet and flooding the neighborhood for several 
blocks around. The wall of the tank being split, it 
fell outward under the pressure, knocking away the 
posts of the guide frame, which fellin a tangled mass 
across the holder, the ruins of the frame reaching clear 
across Twenty-first Street and falling upon the hold- 
ers in the adjoining lot (see Fig. 2). It is probable the 
fallof the guide frame was preceded by the dropping 
or telescoping of the holder, the various sections or 
lifts of which can be seen lying within one another in 
Figs. land 3. Therush of water carried away the in- 
closing wall of the gas company’s property, and eyewit- 
nesses describe the ** blast” as having been responsible 
for the wrecking of several buildings in the vicinity. 

At the present writing the cause of the disaster is a 
profound mystery. The design of the structure was 
of a standard and well approved type, and as far as 
can be judged the material was of good quality. Some 
of the phenomena of the wreck, such as the blowing 
of material to a considerable distance, point to the 
possibility of gas having entered the holder with the 
air and formed an explosive mixture. The result of 
the investigation which is now being carried on will be 


2.—WRECKAGE OF THE FRAME LYING ACROSS TWENTY-FIRST STREET. looked for with considerable interest. 


be understood by referring to the gas holders shown 


in our cuts as adjoining the wrecked structure. 


In the earlier gas holders it was customary to place 


the water tank in an excavation, with the surface of 
the water at the ground level ; but for reasons of econ- 
muy it is now customary to place only about one-half 
the depth of the tank below ground Moreover, in 
many loeations where there is tide or river water in 
the vicinity, the work of excavation might be exceed- 
ingly troublesome 

When the gas works are located in the heart of a 
eity, the great cost of the land makes it desirable to 
keep down the diameter of the gas holder and secure 


the necessary capacity by giving it additional height. 
As it is impossible, because of the cost, to greatly in- 


crease the depth of the tank, the inverted gas holder 
is made in sections, which telescope within each other, 
the topmost section being closed and those below it 
consisting of open-ended eylinders. When agas holder 
of this kind is empty, the sections all rest on the bottom 
of the tank, the closed section being the innermost of the 


seri: \s the gas enters the inner amd closed section it 
lifts it until the latter is clear of the tank, when it eatches 
hold of the next section and pulls it up with it. Thisis 
repeated until the series is extended to its full height. 
The sections lift each other by means of rectangular 
troughs formed at their lower and upper edges, the 


trough around the upper edge of one section lapping 
over and down into the trough of the seetion above 
it. The troughs are filled with water, which forms a 
seal to prevent the escape of the gas 

The wrecked structure was of the telescopic kind, 
and the holder was bui!t in four sections. The water 
tank, which was built of mild steel, was 42 feet 


deep and 178 feet in diameter. About one-half of 


li / 
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3.—LOOKING DOWN UPON THE WRECK OF THE TANK AND THREE LOWER SECTIONS OF THE HOLDER. 
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THE TALLEST OF 
MODERN OFFICE 
BUILDINGS. 

Although New 

York city did not 

undertake the 

construction of 

lofty office build- 

ings until they = 

had become a fa- 


miliar feature in = 


the architecture oat 
of some Western 
cities, it has run 
them up in such 
numbers and to 
such _ unprece- 








sight of the Park 
Row building to 
exclaim, ‘ What 
a monstrosity!” 
And it cannot be 


denied that their 


eee Poe eee 


exaggerated verti 
cal proportions 
render it impossi 
le to judge these 
—e - ; - buildings by the 


‘ ordinary canons 


Siowte . : aaa ao) AAR and pronounce 

PARK ROW BUILDING COMPARED WITH THE “KAISER WILHELM DER GROSSE.” them beautiful 
The modern office 

Park Row Building: Distance from bottom of piles to top of flagpole, 501 feet; weight, 20.000 tons, Huilding, how- 

“ Kaiser Wilhelm ”: Extreme length on deck, 649 feet; weight, 20,000 tons. ever, is not to be 









(li a Fes, 


Trinity Church, New York. 


288 feet. 


dented heights in the last 
ten years that they have 
now become the most char- 
acteristic and obtrusive 
feature of its architecture. 
The sky line of New York 
to-day is so changed from 
that of twoscore vears ago 
that a former resident, re- 
turning from abroad after 
an absence of twenty vears, 
would be quite unable to 
recognize the city as he 
steamed up the waters of 
the bay. The sky line of 
former years was deter- 
mined by the uniform level 
of the five-story buildings 
which composed the bulk 
of the down-town districts, 
broken by such familiar 
landmarks as the spires 
of Trinity Chureh and 
St. Paul’s Chapel, one or 
two shot towers, and a few 
church and chapel towers 
of less conspicuous height. 
To-day the eye follows a 
picturesquely irregular 
line of eornice and roof 
tops, much of which is over 
two hundred feet and not 
a little of it over three 
hundred feet above the 
street level. 

‘Towering high above the 
tallest of Lhese great struc- 
tures 1s the vast bulk of 
the Park Row building, 
which litts its twin towers 
390 feet into mid-air and 
unfuris its two flags over 
the city at a height of 447 
feet above the sidewalk ! 

We can imagine that the 
New Yorker already re- 
ferred to, on returning to 
his native city after twen- 
ty years of absence, espe- 
cially if he had lived 
among the exquisite archi- 
tecture of the old world, 
would be tempted at first 
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Dome of Cone, Washington. Park Row Building, New York. The Paris Wheel, World Building, New York, 
28714 feet. 390 feet. 305 feet. 204 feet, 


NOTABLE BUILDINGS COMPARED WITH THE GREAT PYRAMID OF EGYPT—HEIGHT, 450 FEET; BASE, 746 FEET. 








<8 judged by the usual archi- 
tectural standards. It pro 
fesses to be nothing more 
or less than it is—a strictly 
utilitarian structure, ad- 
mirably adapted to its pur- 
pose of housing the great- 
est possible number of 
business men upon a limit 
ed area in the city’s busiest 
center. The ever-increas 
ing value of property, the 
tendency of business to 
concentrate within certain 
circumscribed areas, and 
the possibility opened up 
by the modern fast-run- 
ning elevator, have con- 
spired to render necessary 
and possible the stupend 
ous office buildings of to- 
day. 

As regards the engineer- 
ing and architectural prob 
lems presented, it must be 
eonfessed that the first 
have been easier of solu- 
tion than the second. It 
isasimple matter to pile 
story upon story and so 
proportion columns and 
girders to loads that the 
structure shall possess 





eternal stability ; but it 1s 
an altogether’ different 
problem for the architect 
to clothe the ‘‘skeleton” 
with a mantle of stone and 
glass that shall appear di- 
versified, yet dignified and 
appropriate. 

it will, we think, be ad- 
mitted that in his treat 
ment of the towering pile 
of the Park Row building, 
the architect, Mr. R. H. 
Robertson, has produced 
avery satisfactory effect. 
The bald, tower-like im- 
pression which would 


Park Row Building. St. Pan! Building, St. Paul's Chapel naturally be conveyed by 
Erected 1898. Erected 1896. Erected 1764. a facade nearly 400 feet 
THE OLD AND THE NEW, AS SEEN FROM ST, PAUL’S CHURCHYARD. high on a base of about 
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100 feet is modified by treating these stories in sets of 


by heavy mouldings and projecting balconies. 
accentuation ‘of the horizontal as against the perpen- 


dieular lines is suceessful, for, ltupressive as it is, the 


building does not really “look” its full height of 447 


feet to the top of the flaypole 
It is not our intention in the present article to enter | 


intoa detailed deseription of the constructional features | 


Which do uot differ 


particulars from the standard work put into buildings 


of the buildis in any Important 





of this class W will rather draw attention to what] 
might be called the sensational and spectacular features | 
of this, the most remarkable commercial building ever | 
erected, or, in respect of its height, likely to be erected 


rhe plan of the building, as will be seen from the en 
raving, presents much irregularity, due to the cupidity | 
of some of the adjoining property owners, who asked pro- | 
hibitive prices It has a frontage of 1083 feet 11 inches 
on Park Row, 23 feet on Ann Street, and 47 feet 104 
inches on Theater Alley ‘Two of our illustrations were | 
taken from the Ann Street side, another was taken from | 
the western end of St. Paul's Churchyard, while that | 
on the front page Was taken from the roof of the Astor | 


House junetion of Park Row 


and Broadway The area of the lot is 15,000 square 


looking across the 


feet, and the vast bulk that towers above it, weighing, 
with the maximum loads that can be placed on the 
twenty-nine floors, some 54,000 tons, stands (it may 
surprise some of our readers to Know upon a founda 
tion of sand No such fate as befell the Biblical 
house that was built, not upon the rock, but upon the 


sand, will ever overtake this “‘end of the century ” 


structure, for the duty of carrying the building is in- 
trusted to some four thousand 12-ineh piles, which 
were driven into the sand by the pile-driver until they 
refused to budge any further. As the average load 
that is ever likely to come upon the piles is about 7 


tons, while their maximum bearing capacity is over 20 
! 
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Park Row Buildin The Great Pyramid, 


COMPARATIVE BULK OF PARK ROW BUILDING AND 


four or five and accentuating the width of the building | dations and the footings of the vertical columns of the 


This| building. These girders are from 8 feet to 47 feet long 





THE GREAT PYRAMID. 


tons, it will be seen that even if the rain descends, and 
the flo 
that house, it will not fall 


wis come, and the winds blow and beat upon 
The piles are spaced 16 | 
inches between centers immediately beneath the verti- | 
eal columns, and the rows of piles will be about 2 feet 
apart Moreover, as the piles are cut off below the 
level of ground water, they are absolutely indestructi- 
ble After the ; ; 
piles Were cut 
off, the sand 


piles and con 
crete Was ram 
med in be 
tween them 
and finished 
off flush with 
the top of the 
piles Above 
the piles and 
conerete were 
laid large gra 
nite blocks to 
fori the bases 
of the brick 
piers, The pliers 
being finished 
{ with gra 
nite capstones 
upon which 


was laid a grill 


l- beams 

To insure an 
even distribu 
tion of the 
pressure, huge 


THE FACADE FROM THE ADJOINING SIDEWALK. 


‘distributing girders” were placed between the foun- 


and vary from 4 feet to 844 feet in depth. The heaviest 


\" these, which is placed beneath the wall on Theater 





STATUE FOR FACADE BY J. MASSEY RHIND. 


Alley, weighs 521g tons. While on the subject of the 
steel work, it will be of interest to state that the 
neaviest load borne by any one column is 1,450 tons, 
VERTICAL HEIGHT.—The Park Row building is 
considerably the tallest commercial building in the 
world. The following table gives the names and 
heights of those New York office buildings whose 
highest point is 300 feet or more above the street level. 
The sketch on the adjoining page, which is drawn 
strietly to seale, shows the relative height above ground 
level of several notable structures in this country com- 
pared with that favorite reference-scale for height and 
bulk—the Great Pyramid of Egypt. It will be . seen 
that while the Park Row building greatly exceeds the 






























" : Number ” “” 
Name. of Stories. Tower. Height. 
| 

Feet 
Park Row. ...... © o-eesesescecsce 29 Yes 390 
Manhattan Life............. RRS 18 Yes 348 
St. Paui... seh <n au 26 No 313 
American Surety.... 21 No 312 
Commercial Cable “i we 20 Yes 304 
GN wa tecccesevconecscessscces 19 Yes 300 





World building,the dome of the Capitol at Washington, 
and the spire of Trinity Church, New York, it requires all 
of its 57 feet of flagstaff to bring its highest point within 
3 feet of the top of the Pyramid. Omitting the Pyramid, 
however, it is conspicuously the tallest inhabited build 
ing in the world, for while the cornice of the American 
Surety building is 313 feet above the level of the street, 
the floor of the restaurant at the top of the Park Row 
building will be 308 feet above the street, while the floor 
of the topmost offices in the towers (fine, well-lighted 
rooms 24 feet in diameter) will be 340 feet above the same 
level. The main part of the building will have twenty 
five stories, while the Park Row front will be twenty- 
seven stories high, the space between the two towers 
being occupied by a kitchen for use in connection with 
a restaurant below it, which will oceupy the full 
width of the building. The cornice of this front 1s 
336 feet above the sidewalk, while the top of the 
cupola on the towers is 390 feet above the same level. 
The flagpole truck is 57 feet above the cupola, while 
the feet of the piles are 54 feet below the street level ; 
hence the total height of the building from shoe of 
piling to truck of flagpole is over 500 feet. 

The point of view from which the building shows its 
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TYPICAL PLAN OF A FLOOR. 


vast proportions to best advantage is that from which 
our front page engraving was made. The adjoining 
five-story buildings on either side act as an admirable 
foil to set off the imposing height. By far the most 
striking effect, however, is that obtained by standing 
on the opposite side of Ann Street, which is very nar- 
row, and letting the eye range up the full sweep of 

twenty-nine 

stories. The 














THE VERTICAL PERSPECTIVE OF 4 MODERN SKYSCRAPER. 
View taken from Ann Street, 


7 en Uae Ann Street 
frontage is 
only 20 feet, 
and, looking 
up from the 
street, it has 
for all the 
world the ap- 
pearance of 
some factory 
chimney of ex- 
tremely lean 
proportions, 
Our readers 
will agree with 
us that the 
photograph 
mentioned, 
taken with the 
lens looking al- 
most plumb 
into the heav- 
ens, may be 
reckoned as 
amongthe 
most original 
euriosities of 


the art. 
VOLUME AND 
WEIGHT. — Al- 


though the 
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building admits of comparison in respect of height with 
the Pyramid, when we come to the question of volume 
and weight our nineteenth century effort sinks into pos- 
itive insignificance. The Pyramid, in its present mu- 
tilated condition, has a base of about #6 feet square 
and a vertical height of about 450 feet. Its present 
volume is estimated at about. 82,000,000 cubic feet and 
its weight at 6,316,000 tons. The Park Row building has 
a volume of 3,906,580 cubie feet and a total dead weight 
of 20,000 tons, so that the ancient structure has about 
twenty-one times the volume and over three hundred 
times the weight of the modern building. 

Evidently in respect of the bulk and weight of our 
buildings we cannot compete with the ancients, and as 
the Pyramid is no longer a popular form of mausoleum, 
it is not likely that we shall ever attempt to. 

It is a curious fact, which will come as a surprise to 
many of our readers, that for all its great size and mass 
this building is no heavier than the latest ocean liner. 
the ** Kaiser Wilhelm der Grosse.” The building con- 
tains about 8,000 tons of steel and 12,000 tons of other 
material, chiefly brick and terra cotta, making a total 
weight for the building of 20,000 tons. The ** Kaiser 
Wilhelm” displaces 20,000 tons of water, and therefore 
equals the towering “*skyseraper” in weight. The ex- 
treme length of the liner is 649 feet, measured on deck, 
so that she exeeeds the greatest dimensions of the 
building by 148 feet. 


The total eost of the building | 








Could the captious critic but stand to-day and look 
around in this ** place so remote and sequestered ” ! 

The oldest pew-book extant commenced in 1828 and 
contains such names as that of Thomas Barclay, the 
first British consul in the early days of the republic, 
and other names more or less conspicuous in the history 
of the city, such as Haight, Larogue, Edward Bacon, 
Beekman, Stuyvesant, Schuyler, Kip, Lorillard, Goe- 
let, and Stewart. Earlier pewholders in 1787, when the 
population of New York was only 30,000, were Isaac 
Peter Goelet, who lived at 48 Hanover Square ; 
Mayor Richard Varick; Abraham Lawrenge; and 
Mayor James Duane, who lived at 26 Nassau Street (at 
that time the upper Fifth Avenue of New York.) 

On April 30, 1789, immediately after Washington’s in- 
auguration, he and both houses of Congress went 1n 
procession to St. Paul’s and attended appropriate ser- 
vices. 

The remains of Montgomery. who fell at Quebec, 
were, in 1818, deposited beneath the monument erected 
by Congress to his memory. Other notable monu 
ments are that erected by Edmund Kean in memory 
of the actor George Frederick Cooke, and that of 
Bechet, Sieur de Rochefontaine, who served in the re- 
volution. In the burial ground rest not a few other 
soldiers who fought on one or other side in the revolu- 


Jones ; 


tionary struggle. 
Across the street to the left is seen a portion of the 


was $2,400,000, and that of the ship probably a million |famous Astor House, built in 1834, once the most 


or evena willion and 
a half 
greater cost of the 


more, the 


ship being due chief- 
ly to the greater 
power and weight of 
machinery, of which 
about 27,000 horse 
power is in the ship 
as against 1,000 horse 
power in the build- 
ing. Brick and terra 
cotta, moreover, are 
eheaper materials 
than ship frames and 
plating. 
PoOPULATION.— 
This extraordinary 
building, with its 
modest frontage of 
104 feoton Park Row, 
and of 20 feet and 48 
feet 
and an alley, will ae- 


on a side street 


commodate the float- 
ing population of a 
fair-sized country 
town. That 
no exaggeration, the 
following figures will 
show. There are in 
the whole building 
950 separate offices. 


this is 


As most of these are 
of generous propor- 
tions, a fair estimate 
of their 
would be an average 
of four people to each 
office. Now, it is rea- 
sonable to assume 
that there will be at 
any given hour of 
the day an average of one visitor in the building on 
business for each person employed. This would make 
a total number of persons in the building at any period 
of the day of 8,000. If we assume that on an average 
five persons would call at each office during the day, 
for each person employed, we get a total of about 
25,000 souls making use of the building in the course 
of every working day of the year. 

HISTORICAL SURROUNDINGS. —In concluding we 
draw particular attention to the reproduction of a 
photograph taken from St. Paul’s Churehyard. It 
would be impossible to find in all America a spot 
where the old and the new are so strangely blended as 
here. The venerable ecclesiastical building was erected 
in 1764 and was originally known as Trinity’s St. Paul’s 
Chapel. The site selected was a field of wheat opposite 
the Common, now the City Hall Park. It was opened 
for service on October 30, 1766, the sermon being 
preached by Samuel Auchmuty, D.D., “ Rector of 
Trinity Chureh and Chaplain to the Right Hon. Wil- 
liam, Earl of Stirling.” The churehyard sloped west- 
ward to the Hudson River, whose shoreline was located 
where Greenwich Street now extends. The steeple of 
the church was added in 1794. At that time the church 
was beyond the city limits, and history records that 
the people ‘“‘serupled not to comment with just 
severity upon the folly of that visionary set of men, 
the vestry of Trinity Church, who had put so large 
and ornate a building in a place so remote and seques- 
tered, so difficult of access, and to which the popula- 
tion could never extend.” 


capacity 











famous hotel in America, and still a popular resort 
with those travelers who delight to house themselves 
amid historical surroundings. The tower-like building 
across Broad way,313 feet in height, was the tallest office 
building in the world until it was overshadowed by its 
colossal neighbor in the adjoining square. 

Our thanks are due to Mr. R. H. Robertson, the ar- 
ebitect, and Mr. A. Pauli, who had charge of the erec- 
tion of the building, for courtesies extended in the pre- 
paration of this article. 
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Gelatine in Gum, 

A. Trillat employs commercial formaldehyde solu- 
tion to render gelatine insoluble, so that it may be 
detected and the amount present determined, in mix- 
tures containing gum, sugar, or other bodies not 
precipitated by formaldehyde. The substance to be 
tested is dissolved in water, and the clear solution eva- 
porated te a sirupy consistence : a little formaldehyde 
solution is then added and evaporation continued 
until a pasty consistence is reached. The residue is 
finally washed by decantation with boiling water, 
dried, and weighed.—Comptes Rendus, exxvii., 724. 
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AN order for 2,500 tons of 83-pound steel rails for an 

Irish railway has been placed with the Maryland Steel 

Company. American rails have before this gone to 

British colonial possessions, but this is understood to 

be the first time that they have been bought for use in 
the United Kingdom, 








BREAK IN A 48-INCH WATER MAIN IN BROOKLYN, N. Y. 





THE BURSTING OF A WATER MAIN IN 


: BROOKLYN. 
A 48-inch water main at the corner of Central Ave- 


nue and Covert Street, Brooklyn, New York, broke 
on Sunday, December 11, and did great damage. The 
pipe Was of cast iron and was piaced in position about 
eight years ago. It runs from the Ridgewood reser- 
voir, which is not far distant, to the Prospect Hill 


pulping station. As a result of the fracture the 
houses in the neighborhood were undermined ard 
rendered untenantable. For blocks around all the 


| water was cut off and, owing to the break in the sup 


ply, a considerable section of Brooklyn was much re- 
stricted in the use of water. The were 
broken by the caving in of the street and the electric 
light and the trolley systems were also disorganized, 
The soil at the point of the break was sandy, which 
accounts for the fact that the street had been under- 
mined long before the break showed on the surface. 
As near as could be ascertained it occurred about five 
The local fire house was noti 


gas WwaAins 


o'clock in the morning. 
fied, and a number of firemen at once ran to the scene 
of the break to render aid. When they reached the 
place of the accident, they found the street car tracks 
on Central Avenue had disappeared and the trolley 
poles had toppled over, forming a letter A. There was 
live wires, which made any attempt to 
In a few moments there 


a number of 
render assistance dangerous. 
was a roaring torrent and the people were fleeing for 
their 
jacent buildings. On 
the northeast corner 
there four 


story 


lives from ad- 


wis a 
tenement 
house, the 
floor being oceupicd 


ground 


by a mission chapel! 
Fortunately, there 
Was no one in thie 
cbapel, but the floors 
above were tenanted, 
and as it was evideut 
the flood had under- 
mined the building, 
the police and fire- 
en at once aroused 
and ordered out all of 
The 
cellars in the vieinity 
were flooded to a 
depth of six feet, and 
the foreman of the 
fire engine company 


the occupants 


informed 
that 
danger of a 
famine; so that a 


headquar- 
ters there was 


water 


large part of the 
chemical apparatus 


in the city was sent 
to the fire engine 
houses in that see 

tion. A detail of 
laborers from tly 

water department a 

once proceeded tv 
the scene of the aeci 

dent. It was known 
at the pumping sta- 
tion that there was 
already trouble, for 
the pumps had been 
drawing nothing but air for an hour. Steam was at 
once shut off and the water was diverted to other con- 
duits, but for a long time the flood in the Central 
Avenue main continued to flow, for there was enough 
water in the huge pipe to still cause trouble. In three 
hours the flood had assumed the proportions of a spec- 
tacle worthy of traveling a long distance to see. At 
the point of the break the water was surging and boil- 
ing like the rapids of ariver. The overplus was run- 
ning over the curbs and sidewalks of the adjacent 
streets. Vacant lots were submerged and cobble stones, 
sidewalks, and car tracks were undermined by the flow 
of the water. During the morning there were a num- 
ber of narrow escapes, as the sandy soil had been 
washed away, and a few pedestrians provided with 
boots, while attempting to ford the street, were almost 
engulfed, and were rescued with difficulty. Every few 
minutes the sidewalk would fall in on Central Avenue 
and the foundations of buildings were carried away. 
After several hours the water began to recede, and as 
it went down, the tull extent of the damage could be 
seen. The whole crossing was undermined from one 
side to the other, making a pit measuring 100 feet in 
each direction and fully 20 feet deep. As the water 
fell back it revealed the skeleton of the car tracks and 
gas and water pipes. Out of one of the 4-inch mains 
gas was pouring from a fracture, and the odor of 
the illuminant nearly stifled the erowd at the corner. 
Finally the gas main was disconnected and ali the gas 
The break in the 
Water was pouring 


in the neighborhood was eut off. 
water pipe was finally discovered, 
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a small stream from it. It was near the bottom 
the pipe and was 3 feet long and 12 or 13 inches 
It was considered by the experts that the break | jection obtains. 


out 
of 


wice 





riage seat cushion. 


Was due to structural weakness in the easting and it 


| 








was impossible to detect it when the pipe was laid. | 
There was great damage done to the sewer on Central} six-ounee tacks. Put 
(venue, which was caved in and which will require| sure. 
veral days to rebuild. It is estimated that 4,000,000) sewed in one piece, an inch seam being left on each 


rillons of water were wasted before the gates could be | joining, and this strip is ‘* blind-tacked ” 
To use single width strips, as in cheaper jobs, using 
take one corner of the strip and 
tack itin the angle of the wall and ceiling, making 
Drive the tack only enough to} 


closed and the water diverted to other mains, 


| 
— a | a good strong muslin, 


Canvasing a Celling, 


| thus a little lap over. 


Shower-tack it, and you produce the effect of a car- 
With blind-seams the same ob- 
You get not one but several bags, 
and these by no means sightly ones. 

Be sure to secure your edges well with 
in a double row for 
Blind-tacking is done when the canvas has been 





as far as possible, so that they will be lower, 
thing, than the material. 

Where the canvas is in one sheet, it may be rolled 
on a pole, and an assistant can hold vais while you 
tack. The double seam being next to the ceiling, you 
can tack it to the latter, and no tacks will show on the 
surface. This is ‘* blind-tacking.” The tack is driven 
in about a quarter inch from the line of sewing. Un- 
roll about a foot more than the single width of strip 
atatime. Draw your edge taut as you tack. 

The muslin or canvas may be sized with glutol 
paste, over which paper, water, paint, and oil paint 
will adhere perfectly. 


if any- 


acks. Use 


making it 





to the ceiling. 


The eanvasing of a ceiling is a job fall of trouble for! hold the material in place. Now go to the other end | giptintatd Se 
the inexpert i ‘ t ¢ wether : ‘ > fle ors Des » os 2 j are yex ack . y 
nexpet — sos mn 4 altogether a matte : of — Fars repeat the same thing there. Next tack | Death of Sir William Jenner. 
leasure, Says he aster Painter, for anyone else.| the other selvage edge o he strip <ing ) > = : . 
! : . S* ge of the strip, taking up the! Jenner, Physician in Ordinary to the 


} Sir William 





Different workmen have different ways of doing slack, and putting ina few tacks merely to hold in Queen and the Prince of Wales, died December 11, at 
We think, adds the editor, our way as good as,any, and| place. Then the strip is in position for the final the aca oul eightv-three He is principally noted ym 
better than some. It is not easy to deseribe the way, | stretching and tacking. Begin by tacking at the center | ,. —s : pect: anon ile . li r a ae 
however. Then, the character of the job—cheap or | of the side wall, tacking thence both ways, taking out > epi greg tag : rite Boe pedis , pent ne ‘on. 
otherwise, paint or paper, and so on—must be consid-| the first tacks as you go. Pull the muslin as you pro- reared worcneur alien aaa’ typhoid Aurea ee 

ered, ‘To begin with, cheap canvas for a cheap job, | ceed with the tacking. Tack the other selvage edge | ‘ — a a i 

and good material for a better job. That's the rule; as you did the first, only that fewer tacks are needed fis eablitggiten 

but we would advise a good muslin for even a cheap) here, as the next strip comes on top of it, to help The Current Supplement, 

job, unless you are going to leave the country for|secure it. But be sure to draw the material tight.| The current SUPPLEMENT, No. 1199, contains a 


good 


One way to canvas is to sew together enough strips | tacking close to the wall. 


to cover the entire ceiling. Then attach one corner 

of it to one corner of the ceiling, adding a few more | over the first strip, 
tacks along the side selvage, but not driving in the the first strip. 

tacks all the way. Now, go to the opposite corner) that fast, temporarily, 


and tack there as you did the first 


edge bet ween the two corners, 

one end of your canvas, Don’t forget to pull as you, make it smooth and straight. 
tack. Beginning again at the first corner, tack along} hold it out of your way. 

the side, stretching as you go. 

corner, and tack along that side. Lastly, t 


maining end. began. 


As to stretching, note that it is not well to get the 


Then tack both ends of the strip, drawing tight and|number of articles of great interest. 


We now take up the next strip and tack its corner | interesting ornithological article. 
opposite our starting point with | tion,” 
Then go to the other end and make 
returning to the first point and | noted astronomer. 
Then tack all the) tacking all along the edge over edge of the first strip. 
Now you have fastened | Don’t pull the material too much, but just enough to| having just added the twenty-first to his list. 


Finish as with the first strip, 


Just here remember that you will need a selvage to 


“The Gular 
most curious and 
‘Roman Construe- 
by G. W. Perey, is continued and is a valuable 

“Dr. William R. Brooks” is a biography of a 
As director of the Smith Observa- 
in discovery, 
*Cal- 
is a paper by Sir Robert Ball, and the number 
of formulas for test 


| Pouch.of the Great Bustard” is a 


study. 
tory he has been very successful comet 


cium” 
is concluded by a large number 


Temporary tacks will 


Then go to the seeond | and proceed with the remaining strips until the other | papers. 
ack the re-| side of the room is reached, when you finish up as you 
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canvas drum-tight. If overtight, the canvas is liable | tack on against the wall, and hence, if your last strip] priage, safety of the Brooklyn. 402| Notes and queries......... 113 
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of the ball-governor held to engage with and shift the 


cut-off member. 


RECENTLY PATENTED INVENTIONS. 
Implements, 


Montclair, N 
toothed 


Agricultaral 
HARROW J. Heiter, 
of inventor comprises a 
mounted upon a pair of wheels, An 
wheels and has vertical members formed 
Rods slide in the tubes and 


J. The 


frame 
connects the 


PETER 


this 


Mechanical Devices. 

COLOR PRINTING-MACHINE.—Witiiam H. Wat- 
pron, New Brunswick, N. J. In cylinder color printing- 
machines considerable difficulty has been experienced in 
changing the machine for differently-sized printing- 
roliers, as it is evident that in doing so, the bearings for 
the printing-rollers must be adjusted to bring the roller 


harrow 
axle 
as tubes open 
at the top and bottom. are 
dd to the harrow-frame. Springs surrounding the 


of the tubes and the frame, 


ittache 


rods between the lower ends 


« adapted to hold the frame down, Brace-rods at-| . . ; ‘ : 
netenp 9) , into contact with the periphery of the impression-cylin- 
tached to the harrow-frame embrace at their upper ends é 

der. Heretofore the various adjustments were made 
the vertical rode above the tabes. Lifting-levers mounted Ss . ; 
hed he fi f Ad separately and required considerable time and skill. | 
t n the le are att vd to the harrow-frame. A de-| cs . . . " 
eS : : The present machine is provided with a bracket fitted to 


reseing-lever having its pivote supported from the har- : . . ‘ 
i _ ; y pe slide in fixed bearings and carrying a printing-roller. A 

















tow-frame, engages the axle, whereby the lnad upon the frame sliding on the bracket carries an apron. By means 
sale mag te tansferred to the harvow-frame when €o- of a screw-rod an adjustment of the bracket in its bear- 
es inge and of the frame on the bracket may be simulta- 
SCYTHE.-Sanrorp J, Baker and Joun KING, | neously effected 
Oakland, Me, The blade of this scythe w formed with) sisting REEL. —Gsonos 0. Bnosxamam, Jr., 
nog soar gdh pe ee 6 a ee ee Pensacola, Fla. To permit a fisherman to wind up a} 
ribe diminis: in size from the rear to terminate in 
line evenly on the spool and to enable him to stop the 
ponte. Considerable ctrenath is thus given to the bade, line at will when casting, this inventor employs a gear- 
ind the danger of the metal’s breaking when striking . r 
. wheel connected to revolve with his reel and adapted to | 
ee eee ee | be engaged by a swinging locking member in order to 
PLOW-FENDER.—Josern H. Taytor, Lewisport, prevent the spool from turning in one direction. A 
Ky This fender comprises a plate provided with an spring acts on the swinging member to hold it in ad- 
orifice and with a curved slot concentric therewith. Pins | justed position, A crank-handle on the swinging-mem- 
held by an arm fastened rigidly to a clamp adapted to be | her enables the line to be readily wound np. A clutch 
ittached ft h piow beam, are passed respectively mechanism connects the gear-wheel with the reel, By 
tar : ifice and through the slot. By this means | means of a finger-piece on a shifting-lever, the reel may 
the fender is adjustably held on the arm. A series of |». ¢roed or locked at will 
ee” tee hice lee te cat aa aa plow and j, | _STREET-SWEEPER.—Avam C. A. Dvrvy, New 
, Orleans, La. In this street-eweeper a wheeled support 
lesigned to protect voung plants during the tilling of the 
is provided with independent compartments, each com- 
- partment having a section adapted to receive and hold 
refuse. A pocket-wheel adapted to take up stones is 
Bicycle Appliances, mountel to revolve in one of the compartments. A 
BRAK! Loren EF. CLARK, Shenandoah, Pa. The | brash is mounted to revolve in the other compartment. 
purpose of thw invention is to provide a powerfal | The wheel and brush are located adjacent to the inlets of 
bieye wake which ehall have a large effective surface | the receiving-sections of the compartments, 80 as to 
within a comparative ainall space To this end an | take up the dirt, dust, and stones. The brush and pocket- 
suxXiliary brake-wheel is used, provided with an exterior | wheei are so constructed that they may be raised and 
ied intertor hand- brake By pressing upon a lever, the | lowered at will. In operating the machine but one man 
xterior band & brought into [rictional engagement with | is required 
th brake- wher andi the mterior band by means of een 
towgie-links ts spread imto engagement with the inner Railway Appliances, 
ee ee RUCK-LIFTER — Winuiam J. Donaupson, La 
Grange, Tex. With the wheei and axle, the journal-box 
Engineering Improvements, and frame of a car-track are joined a tlexible siting hav- 
ROTAKY ENGINE dames (¢ WaLarn. Waco, | etappling connections at ite ends fastened at one end 
lex This rotary engine is an improvement uron the with the journal-box frame, and anchored at the other 
mechaniem of an eng for which patents were granted |“ move with the wheet in order to cause the rotary 
to the same inventor In th’ present engine, the imlet movement thereof to lift the journal-box from its bear 
port and its cut-off valves are connected with mechan. | '@g and simultaneously to hold down the wheel on the 
en for operating these valves The mechaniam in | tack. The invention is espectally designed to be applied 
question comprises a driveshaft geared with the engme. | t loaded or empty freight-cars The inventor states 
shaft; a disk mounted on the drive-ahaft to rotate there. | that, with this device, a truck can be lifted in but a trac- 
with, having a fi» um to move the iniet-valves in one | tion of the time formerly required. No screw-jacks, 
direction; a ball-governor mounted on the drive-shaft, | 5ar#, or blocks are used. Manual labor is saved by caus 
and a cut-off member mounted on the disk to rotate | '"g the engine to do all the work 
therewith, but having movement independent thereof, CAR-COUPLING.—Joun M. Larkin, Union, S C 
The cut-off member operates to move the valve in a di- | Connected with a chambered draw-head and with a 
rection reverse to that of a fixed cam on the disk, A | jointed coupling-link securable therein, is a buffer-block 
rack and pinion mechanism is operated by the shifting] at the front end of the draw-head, having a laterally- 





widened transverse slot through which the link passes, UMBRELLA 
the joint being located in the slot and being thus adapted | Portland, Ore. 
to flex laterally. The coupling, it will be observed, is of | ranged to slide on the stick, and an outer sleeve 
the link-and-pin type, and is designed to take up shocks | with the inner sleeve. The outer sleeve formed 
when two cars are brought together, and to permit a free | that it shall be of uniform diameter from end 
lateral movement of the link when two coupling draw- | is arranged to slide on the handle, and projects beyond 
; heads are connected therewith. the lower end of the inner sleeve, thus forming a chan- 
TRACK-CLEANER. — Leonrpas R. SHELL, Rich- | ®¢! for the reception of the rib-tips when the umbrella 
mond, Va. The tool provided by this inventor is | ' Closed. 
mounted to swing toward and from a track and to pro-| TENT.—Henry 0. Fiiprer, Nogales, Arizona Terri- 
ject imto the grooves, so that as the car moves along, | tory. A simple, light tent has been patented by this in- 
snow, ice, and dirt will be removed, The cleaner con- | ventor, which tent is made of one piece of material. The 
sists of a rigid plate to which a scraper is attached, pro-| canvas or other cloth may be divided and two 
jecting downwardly. A flexible sheet is secured against | shelter-tents made therefrom, it being possible for the 
the plate and has a brushing-tongue extending down at | divided material to be brought together to form a pyra- 
the rear of the scraper. A backing-plate is secured | mid tent, which may be opened at the front and at the 
against the flexible sheet and has a dowuwardly-project- | back. When taken down, the tert may be carried by 
ing tongue reinforcing the brushing-tongue. The scraper | two men, although capable of sheltering four, The 
advances through the groove, dislodges foreign substances, | canvas is so shaped that it may used as a wagon- 
and is then followed by the brushing tongue. sheet, as a blanket, or as a pack-covering, by hunters, 
BLOCK-SIGNAL SYSTEM.—W1111ao L. Stockton, | When the tent is erected, portions of the material may 
Trenton, Ohio. This block-signal system for electric | be carried within to form a covering for the ground. 
railways provides a lamp at each end of thesection. At WAGON-BOX CLAMP. 
the ends of the section, tarnont track-switches are located. | Il]. Connected with a bolster 
The wiring is so arranged that the lamp-circuit may be | are braces running from the bolster to the standard. 
energized from the main current operating the car. A | An arm extends through the standard and through the 
simple switch is also provided, which operates to close | braces and projects from both sides of the standard 
the lamp-circuit while the car is on the section between | Clamping-rods pass through holes in the arm and have 
the track-switches, and to open the Jamp-circuit when | hook upper ends. Nuts on the rods engage against the 
the car is on either one of the track-switches, under side of the As the arm is held m the stand- 
sensmmmams ard and the braces, it is evident that the 


RIB-TIP CUP Joun ALLESINA, 
This cup consists of an inner sleeve ar- 
rigid 


Is sO 


| 
to end, 





used 


be 


Mack A. Lerrer, Sadorus, 
and a standard thereon, 


arm. 
clamping-rods 


Miscellaneous Inventions, can be drawn down tightly on screwing up the nuts, 
BALL-CASTER. — Atpnonso H. Coss, Asheville, | Without danger of breaking the bolster-standard, 
N. C "ah caster is composed of a body having a 


flanged socket containing three balls. A stud is passed 
between the balls and is provided with a head to retain 
The article of furniture to which | 
being moved about, two of the 
begins to the rear, until 


Designs, 

DUST-GUARD SECTION.—James 8S. Patrren, Balti- 
more, Md. Two design-patents were granted to this in- 
The first design has as its leading feature a 
| plate with a curved edge and inwardly sloping grooves 
The second design consists of a 
a curved surface at the base of 
inner edges of the 





the balls in position 
the caster is applied, 
balls will fall as soon as motion 
they bring up upon the outer rim of thesocket. Friction 
will then exerted upon the walls, The third ball 
works loosely because of space in front and overhead. 


PESSARY-APPLIER. 


ventor, 


in the opposite edges. 

plate having side 
| the arms, and sloped ribs at the 
arms, 

SKIRT-BINDING Cyrus L. SvuLzBercerR, New 
ly ork city, The five designs of this inventor are the 
- . | sult of an improved process of manufacturing bias vel- 
ing and with a head beyond the packing. The head is veteen, hy which the fabric is improved in appearance 
in the form of a truncated cone having ite sides inclined | and durability, ent ceniues an etieh dines tee 
tomas tae Geveted ent ef the Renvel. | losing its flexibility, thus enabling it to serve as a drese- 


be 
arins, 


Epwarp A. BuTLer, Pres- 
cott, Ar‘zona Territory. The applicator of this inventor | | 
comprises a barrel having one end beveled and flanged. 
A piston working m the barrel is provided with a pack- 


re 


TILE AND TILE SETTING.—Cuartes C. ALEX: | stiffener 
ANDER, Bayonne. N J. Two methods are employed in | GAME OR PUZZLE-BOARD.—Grorer 8. O’FiyN, 
setting tiles, known in the trade as “floating” and | New York city. The puzzle provided by this inventor 


In the first method, the bed of cement used | consists tm tarning over marked blocks of wood through 
often cracks. In the second method, interstices are formed | one plane st a time, so that they shall finally rest in 
which harbor vermin and moisture. It is the purpose of | certain Selde-with their marked eurfacce turned up. 

this invention to provile a tile free from these faults. i“ ci : 
The tile in question is formed on its back edges with| MUFF.— Max W Jupenrretmnp, New York city 
an annular rabbet, leaving a projection embedded | On the muff-body of this design a pocketbook has been 
in the cement, the rabbet being completely filled with secured in such a manner that the wearer of the muff 
can readily open the pocketbook whenever she may so 


* outtering,” 


the cement. When the cement shrinks, a pressur> Is ex- | 
erted hy portions thereof in an inward. direction against | desire. 
the rabbeted edges, and thus the tile is securely gripped | Nore.—Copies of any of these patents will be furn- 


setting pro- | ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 


on all sides. The air is expelled during the 


cess, Each tile is independent of ite neighbors 7 


support. 
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The charge for insertion under this head is One Dollar a 
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Marine Iron Works. Chicago. Catalogue free. 


“U.S.” Metal Polish. Indianapolis. Samples free. 
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Engine is built by the De La Vergne Refrigerating Ma- 
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(7534) J. T. asks: 1. Can a whistle be 
heard as wellin a fog on the s¢ 
A. There is much more in this question than the mere 
presence or absence of fog. Nor cana whistl> be heard 
in clear weather equally well at all times. Both in foggy 
and in clear weather there is a great difference in the 
heard at the same dis- 
2. Has there been any- 
from the 


loudness with which a sound is 
tance at one time and another, 

thing done to overcome the difficulty, apart 
search A, Sirens are in thick weather, 
whose tones can be heard much farther than lights of 
3. What distance can an ordinary 
The distances at which an ordi- 


lights ? used 
any sort can be seen. 
be heard ? A. 
nary steam whistle can be heard are 
that they greatly. It is also true 
that a whistle may not be heard at a certain distance, 
while at a greater distance from 
it is distinctly heard. For the whole 
less zonesand the effect of fog, rain, snow, etc., upon 
sound, see Tyndall's “Sound,” price $2 by mail. 

(7535) E. W. K. writes: As a subscriber 
to your interesting paper, I would be glad to see in your 
columns the answers to these questions: 1. The 6 inch 
guus, like those of the “have about the 
same penetration at the as our 8-inch guns, and | 
can fire over six times as often. Are they six times as 
powerful weapons? A. The blow struck by an 8-inch 
gun has much greater evergy than that delivered by the 
6-inch gun; but the rapidity of fire of the 6-inch gun 
renders the total energy of the projectiles delivered by 
the 6-inch gun greater in a giventime. 2. Is it 
certain destruction to a ship to be torpedoed? A. No. 
The subdivision of the hall of a ship may confine the 
flooding to certain portions of the hull, and prevent the 
ship from sinking. 3. Is the fact that the fire from gune 
cannot be directed to any particular part of an enemy's 
ship, except at short range, an argument in favor of light 
rapid-fire guns ? A. We think itis, decidedly. The 8-inch 
rapid-firer is an ideal weapon, able to penetrate heavy 
armor and capable of rapid fire. 4. How are the ** Maine,” 
* Missouri,” and ** Ohio” to be armed and armored? A. 
We shail shortly publish an illustrated description of 
these ships. 5. Are their guns to be as high powered as 
those of the British ships’ A. Probably more so. 6. 
How is it that the Brown gut, in sending its shots about 
one and a half times as fast as those of the 10-inch navy 
gun, develops over twice the energy ? A. The energy, 
the weight remaining the same, varies a+ the square of 
the velocity. The 10-inch navy gun, it should be re- 
membered, was designed a dozen years ago; the Brown 
gun is a modern weapon of more recent date. 


7536) G. M. T. writes: 1. I notice in 
your issue of October 29 of the ScrenTriFic AMERICAN, 
under the article “ Work of Naval Bureau of Ordnance,” 
a statement to the effect that the Navy Department has 
adopted a smokeless powder made from soluble nitro- 
cellulose by the Bureau's formula, Is the formula a 


whistle 


the reason vary very 





subject of sound- 


“New Orleans, 
muzzle 


much 


variously stated, for | 





2 } 
“a as in clear weather? | 





secret of the Bureau or can you publish the same under 
your list of Notes and Queries ?) A. The formula is, we 
presume, for obvious reasons, a secret, 2, A second 
question I wish to ask is about the hardened plate for 
covering battleships. Can you inform your readers, 
through the same medium as above, how this plate is 
treated in the so-called * Harveyized” process? A. In 
the Harvey process the plate is placed in a furnace with 
only its face exposed. Carbonaceous material is then 
spread over the furnace, completely covering the face of 
the plate. After it has been subjected for a consid- 
erable length of time to a high temperature, during 
which the carbon penetrates the steel face, the plate is 
allowed to partly cool, after which the plate is uncovered 
and given an intense hardness by the application of 
cold water. 


(7537) H. I. W. writes: I have 
plano-convex lenses of 5 inches diameter, 
focus, and a Beck 44 tintype lene, and I want to construct 
a lantern (for experimental purposes) like the one de- 
scribed on page 398, ScrENTIFIC AMERICAN, June 23, 
1888, using acetylene gas as an illuminant. 1. What al- 
terations will be necessary, if any, using the above men- 
tioned material? A. No alterations will be necessary, 
except such as will adapt the lantern to the long focus of 
The usual focal length of a con- 
Yours is 18 inches, 


a pair of 
36 inches 


your condenser lenses. 
denser for a lantern is 9 inches, 
You can arrange so as to move the lantern slide farther 
away from the condenser to a place where the cone of 
light is a little larger than the largest opening you will 
have in a slide. No changes are made necessary because 
acetylene is to be used. 2. Will the tintype lens have 
to have a rack and pinion for focusing? A. A rack and 
pinion is not essential. You can, in place of these, mount 
your lens on a board so arranged as to slide to and fro, 





thus securing the range of motion needed to focus on 
a screen at various distances from the lantern. 3. How 
far apart should the plano-convex lenges be placed ? A. 
Place the condenser lenses close together. 4, Flat or 
curved sides together? A. The convex sides are to be 
toward each other, The plane sides are on the outer sides | 
of the condenser. 5. How far from the front of con 
denser should the objective be placed? A, Determine 
the distance of the objective experimentally. It depends 
on its focal length and the distance of the screen, 6. How 
large a disk of light will 4% foot burners make, using 
acetylene, at a distance of 30, 35 or 40 feet? A. Thesize 
of the disk does not depend on the light used, but on the 
focal length of the objective, which you have not given, 
You can easily find this out for yourself when you get 
the lantern made. 7. Recommend book on photomi- 
crography, also on optical projection and optical lan 
tern construction. A. We can recommend Clark's 
“Practical Methods in Microscopy,” $1.75; 
Wright's “Optical Projection,” price $2.25; and * The 
Magic Lantern,” price $1. You will, however, find all 
you need, and much on other subjects in science, in 
Hopkins’ “ Experimental 8 price $4. 


price 


cience,” 





TO INVENTORS 

An experience of fifty years, and the a 
of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, e 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 














INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


DECEMBER 13, 1898, 


AND BACH BEARING THAT DATE. 


| [See note at end of list about copies of these patents.) 


it in the same direction | 














Acetanilid, making, H. C. Fehriin..... 615,829 
Acetanilid, purifying, H. C. Febriin.. 615,828 
Acids of asymmetric rhodamins, making sul- 

fonic, H. Boedeker.... ... 615, mt 
Agricultural implement, combination, J. A. Lytle 6 
Air pressure system, alternating, W. H. Barr..... 6 
Animal trap, W. C. Hooker... . senee 6 
Asphalt cutter, G. Hardy.. wanictinhunen’ % 
Asjomatic heater and sterilizer, A. G. Water- 

hous 
Axle oma adjustable sand ‘band, vehicle W. Z. 

Mars 

Axle lubricator, G. W. Butier.. 


oa Soma machine, carriage, “R. R. Spears. 

Bag. See Punching bag. 

ag, W.'T. La ‘ 

Basket, W. T. Lane 

Battery. See Diffusion battery. 

Bearing, ball, G. E. Mittinger, Jr.. . 

Bearing for Sectrte motors, ball, J. — Murphy.. 

Bearing, roller, A. Ly 7 

Bearing, vehicle +. pel, 

Bed, O. 8. & W. 8. Foster.... cose ° 

Bed, couch, EB. R. Leighton... ptedssbesensencees 

Bed, folding, F. M. Archer... 

Bed slat, J. W. Lowry.. 

Bedbug exterminator, electrical, 

Bedstead fastening, A. H. Switzer 

Beer or mineral water box, Laible & Fredrick 

Bell clamp, bicycle, E. D. Rockwell .. 

Bicycle, |. F. Randolph........ a 
*ycle attachment, K. F. Batchelder... . 

F. E. B. Beaumont......... 

B. Shackelton 
icycie, chainless, C. H. Thomas.... 

Bicycle frame. J. W. Wagner 

Bicycle handle bar, W. A. Marbach. . 

Bicycle handle bar hand grip, G. T. Bowman. 

me ycle, land or water, R. Moller. 
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F. M. Archer... 
6 








Bic . 
Bicycle brake, 
B e carrier. F. 





























Hy -vele steering gear, A. Doyie.. 
2 cycle support, B. C. Leonard.. 
icycle toe clip, H. J. Condell. ° 
Bic ycle tubular joint, R. Felse he.. 
Bill hook, H. D. Studabaker....... 
Biscuit cutting apparatus, E. Carr. 
Blowpipe, H. Dock 
Boat, suomarine, R. Lin 
Boats, construction os propulsion ‘of. H. i. 
Piicwinacinosivcnsae baudantehbesennet<aen 
Bolle See Hot water boiler. Tubuiar boiler. 
Boiler oom and blow-off cock, combined, W. 

















POE oak acécctiniccegesces 615,881 
Bolt clip ¥ P. Broadbooks.. -- 615,956 
Book holder and leaf turner. nald.... 615,879 
Boots, device na pulling a felt, oO. W. Morley... . 615,872 
Bottle, J.C. Bea oe . -+» 615,951 
Bottle, J. L. 615,800 
Bottle caps, art of and apnraiyg for introduc- 

ing and securing pact ng in, P. Lindemeyr.... 615,725 
Bottle, non-refillable, J. H. McDonald.. 615,878 





Bottle tray attachment, J. P. Robertso 





Box covering and corner staying ae, Mor- 
gan & Jones 6 
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Advertisements, 


. 
C2" For some classes of 
Higher rates are required, 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the ine, 
and is set in ate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the fullowing week's issue. 


Special and 


F ot power 
‘ a 
Lathes trois 


9 and 11-inch Swing. 
New and Original Features 
Send for Catalogue B. 

& Seneca Falls Mfg. Company, 
695 Water St. , Seneca Falls, N.¥ 


AMERICAN { PATENTS. — -AN “INTER- 
esting and valuable table showing the number of patents 
ranted for the various subjects upon which petitions 
have been filed from the beginning down to December 
31, 1804. Comes in SCIENTIFIC AMERICAN 8SUP- 
PLEMENT, No. 1002. Price 10 cents. To be had at 
this office and from all newsdealers, 
CATH & FOOT 


HES. 
SEBASTIAN LATHE CO 
~~ ROCK DRILLS” 
AIR COMPRESSORS 


SIMPLEST, MOST EFFICIENT and DURABLE. 


@ RAND DRILL co.) 


100 Groaduay, Rew ¥ New York. 












SHAPERS, PLANERS DRILLS 
MACHINE SHOP OUTFITS ToOts 
AND SU s y 

120 CULVERT ST. fait 


























Ws Se nd | for ¢ Se 


SAVE2<YOUR FUEL 


By using our (stove pipe) RADIATOR 
With its 120 Cross Tubes, 

ONE stove or furnace does ihe work of 

TWO. Drop postal for proofs from 

prominent men. ’ 


TO INTRODUCE OUR RADIATOR, 
where we have no active agent we 
will sell at wholesale price. Writeat 
once 

ROCHESTER RADIATOR COMPANY, 

82 Furnace St,, ROCHESTER, WN, Y. 


LATHES 


CuNsMITHS, TOOL 
Makers, ExXPeERi- 
MENTAL ano REPAIR 
WORK, Etc. 

Send for Illus, Catalog. 
W. F. & Jno. Barnes Co. 

1999 Ruby Street, 
ROCKFORD, 














ILL. 


WOODWORKING MACHINERY. <> 


For Planing Mills, Carpenters, 
Builders, Furniture, Chair, Vehicle, 
Wheel and Spoke Makers, etc. 

GB Correspondence Solicited. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 
327 to 347 West Front Street, 
___ CINCINNATI, Onio. 


NEW BINOCULAR. 


(The Triéder.) 

Small as an opera glass. More 
> powerful than the largest tield 
glass. Send for Circulars. 

; QUEEN & CO. 
Optical and Scientific Instru 
Vor 

1011 Chestnut Street, 
PHILADELPHIA, PA. 











New York: 59 Fifth Ave. 


The Forbes Patent Die 
Stocks for Hand or Power. 


Tt can be used as a power machine 
in the shop or taken from the base 
and carried out asa hand machine. 
&™ Send for Descriptive Catalogue. 


CURTIS & CURTIS, No. 78 H. or P. Machine 
6 Garden St., Bridgeport.Conn. Range 2% to 4’ R. H. 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11 

Price 10 cents. For sale by Munn & Co. and “ul news. 
dealers. Send for 1897 catalo,ue. 

















7,000 Guns in Stock 


WE SELL GuNs of every reputable 
American and foreign make, and 
give wholesale prices to everybody. 
We carry in stock 


Fishing Tackle and Sporting Goods 
amounting to a quarter of a million 
dollars. We can please the fancy of 
millionaires, or meet the demands 
of the poorest sportsman and an- 
gler. Write for prices, or ask us to 
send you our Sporting Goods Cat- 


alogue. We load and sell over 


1,000,000 Hand Loaded Shells a Year 


Ask us to send you our price card 
of hand and machine loaded shells. 
We have 

The largest Gun Repair Shop in America 
We make ns, re-bore, re-stock, 
repair—in fact, alter a gun to suit 
the owner, and guarantee satisfac- 
tion. Write for prices. 


MONTGOMERY WARD & CO. 
Originators of lll to 120 Michigan Ave, 
the Catalogue Business cor. Madison St. Chicago 
MENTION THIS PUBLICATION WHEN WRITING 
















Braking device, F. H. Rice 
Breast strap and hame connection, ¢ 


Bridge, swivel draw. J : Bdwards.. 
Brush, G. B. Huss.oy 

Brush. clothes, L. Frederitzi.... pageegweceaceses 
Buffing and polishing roll or tool, E. Richardson. 
Bung branding machine, A. L. Neubert 








Burner. See Gas burner. Pilot burner. 
Dutton or stud, BH. M. Larter’... ...ccccccccccscecs 
Cabinet, kitchen, H. G. Day esse 





‘abinet, kitchen, J. M iy 
alcium carbids, treating, J. A 
‘alculating machine, W. H. Pike, 
‘anopy supporter, FE pagent 

‘ar attac meee, box, H. Osborn 
‘ar brake, G. . Die hor ° 

‘ar brake, y ‘O’ Hara 


( 

( Deuther 
( 

Cc 

( 

( 

( A 

Car, combined day and sle eping, Ww. 
( all.. 

( 

( 

Cc 

Cc 

Cc 


‘ar coupling, J. Ca 

‘ar coupling, 

‘ar coupling, G. C. 

ar coupling, automatic, 

ar fender, M. F. Field 

~ B. Se haffer 

Car band str . Heudrickson.. 

Car wheel, C. . Smith... 

Car wheel and‘ track brake railway, R. Shuitz... 

Cars, electric lighting apparatus for railway, 
F. Richards 615,904, 615,905 





n.. . : oe 
M. M. Pettes. 


ar, band, 





ais, 917 





Carriage and cradle, combined d baby, L. rer ette.. 615,892 
Carriage gear, W. J. 615,797 
Carrier. See Bicycle a 

Carving machine, iy ME dcencsces seccese< . 616,002 
Case. See Glove case. Show case. 

Centrifugal machine, continuous, T. 


Craney. ° 


615,967 


Chain, drive, J. Nell. ‘ 
Chain, sprocket, C. J. C ook. 
Chain winding 5. unwinding de vice, J. KE. Stott. 
Cheval glass, W. F. Wagn cose GIS 
Chin — and modulator, "¢ mmbined, Harlan & 








Churn, W. T. Burroughs 





‘dam 





ae. See Bell clamp. “Dental rubber 
Clothes > hanger, Wee B. GaMMR.... cocscsccccees . 615,918 
Clothes line holder, C. L. Kraber...... 6) 
Cock, steam or water, R. Thompson... » .. 616.006 
Coin freed apparatus, automatic, A. E. T. Dall 

mer 615.682 
Coke oven, horizontal, A. Hussener et a 615,708 


Collar and cuff dampening apperenes, Fr ath Har 
riman 
Collar, pneumatic horse BE. Richardson. 
Collar'stuffer, horse, 8. H. Randall., 
Condenser, L. Schutte.... 
Contents of vessels beneath the surface of we be 





therein conta nined, device for keeping, A. & 
A. Schenck os os etbonsooeese 
| Conveyer, A. H Richner. onses 
| Cooker, feed, D. 
Cooking utensil, M r Brown. mani 
Cork extractor, W. A. Williamson... 
Cot, hammock, and stretcher, combined, C. V. 


Richey. . 
Coupling. Car 
Thill coupling. 
Course indicator, great circle, 8. R. Kirby. 

Crane, A. Thomlinson.. 

Cue rack, J. Dockstader 

Cultivator frame, M. & C. Zoliner , 

Current generator, alternating, C. 8. Bradley.. 

Current motors, controlling alternating, C. 
Bradley..... 

Currents, ¢ hanging period and phase of alternat- 
ing, C. 8. Bradley 

Curtain pole and shade bracket, 

Cutter. See Asphalt cutter. 

Cutter, C. K. Hostetter ° 

Cycle driving back, E. B. Kille n. 

Dental rubber dam clamp, adjusts able, 
Cooper.. 

Desk and seat, combined. A. D. Li 

Diffusion battery, J. Per FA isusanes 

Disinfecting apparatus, IP. Kirschen...... 


See coupling. Pipe “coupling. 


J. Powell. 


nn. 





eT RS 8 ae 

Door heck. J. Horstield ppenidarwetessetncoues 6 7 
Door hanger, R. B. Browne...............6..+. 615,674 
Drill. See Grain drill. 

Drilling machine, percussive, P. J. Ogle.. 615.884 
Dyers’ use, aS device for, O. Rothe. 616.018 
Egg tester, G. Preston. 615,599 


ALA, dynamo, W. 





Electric M. Morde 
615 





Electric motor, pease 
manufac ‘uring, 


Electrical mo 8. Z. be Fer 





ranti.. a 

Electrically transmitting power, method of and 
apparatus for, C. Bradle 

Electroplating poh Ig J. KE. & H. E. Hartley. 

Elevator and wagon dump, combination, F. 
Gabm 

Embossing roller, J. Hefmeier.. 

Engine. See Fluid pressure ngine. 
Rotary engine. Steam engine. 

Engines, cooling means for explosive, G. C. 
ED. .400000censes esee 

Engraving and ruling mac Hine, ©. Schneide 

Envelope machine. E. P. Waterhouse 

Extractor. See Cork extractor. 

Fabric. See Plaited fabric. 

Fabric handling apparatus, H. K. Parry 

pastener soc ket member, separable, G. 

Faucet, Wilson... 

Faucet for drawing beer. ete.. J. W. Zimmerman 

Faucet for washbowls, W. C. Humphreys 

Feed water heater and purifier, C, E. Ferreira 

Fence machine, wire, P. M. Mishler 

Fence, portable, Y oung & Cable. . 

Fence post anchor. H. Thomson... 

Fence stay, wire, E. Ww. Cornell... ° 

Fence, transportable. A. Mauser..... 





Gas engine. 





E. Adams 





Fence, wire, R. Kennedy................. 

Fence, waven wire, KR. H. Bloomer.... 615. 
Fender. See Car fender. Fireplace fender. 

Filter and cooler, combined, W. G. Wuichet...... 615.41 
Filter, siphon carbon faucet, P. Stone....... 616.051 
Fire alarm indicator, L. Le paron veseeese 615.7 ‘4 





Fire escape, W. H. Logan.. “615, 908, 61 

Fire extinguisher, automatic. WwW. 8. L angford 616, br 

Fire to and from rooms, means of } Mindering 
spread of, C. C, Gilman.... 

Fireplace fender, L. P. Legg 








Fireproof door, shutter, ete., D. li. Fe aeusom.. 
fluid pressure engine, A. H. Croc mtore.. 
Folding machine, F. H. Wendt. .. 


Furnace, E. Janes ‘ 
Furnac es, ete., self dumping « machine for blast, 
O. Miller. 
Fuse, time, Tirot & Guyot. 
Game apparatus, M.D. Dexter. 
Gas burner for stoves or heaters, M. K. Newton. 
s engine, A. A. Vansickle 
Gas engine, explosive, Madlehner 
Gas generator, acetylene, KE. P. Ga 
s lighter, pneumatic, KE. Knapp. 
Gas, method of and apparatus for ‘manufactur- 











6 
& Hamilton 2 
rdn .. 61 

















ing, ewes... 615,996 
Gas, process of and appara atas for "Producing ° 
. Lewes. ely BR Salas EES SE nat 615,997 
Gate. See Rai Iw y gate. 
Gate, R. N. Barger. ges 615.950 
Gate, W. Cross ‘ . one ne 
Gate, W. A. < hitcomb.. 





D. Holmes.......... 


Gearing, F. . 
See C urrent generator. 


Generator. 





Gas genera- 
tor. 

Glass. See Cheval glass. 

Glass mould, Rott & Steiner, . 
Globe holder, F. M. Greenup.. 
ove case, §, Bodwell............ 
irain binder knotter, 8. K. Dennis. 
Grain drill, >. Mast.. anes 
Grain dump, portable, W: B. Leonard. 2°": 
Grinding mill, J. W. Ey ° 
Grubbing machine, W. 
Gadgeons to rollers, 

. Packer 
ejecting 









Zimmerman.. : 
At tee for applying, G. 
Guns, device for breakdown, W. ii 
Davenport. t 
Guns in or out on shipboard, apparatus ‘for run- 
ning, Dawson & Buckba t 
Gutter former, Watrous & Riley... 
Hanger. See Clothes hanger. 
Picture hanger. 
Harrow, disk, M. W. Kouns. ......... 
Harvester, grain, J. F. Steward. = 
Hat, fur or wool, Zerffi & Riedel es 
Hay rack for farm wagons, 8. H. Plomberg.. 
Hay rake, J. W. Latimer 
Headlight, electric arc, W. 
Heater. A oe Automatic 


. ~~ 
‘Door hanger. 





w agenhails.. — 
heater. Feed water 





eate 
Heel trimming machine, A. McDowell .... 
Hides ~. one, p Gents o Senpeesen of matter for 
treating be 

Hinge, A. é ) 32 — iler 

Hook. See Bill hook. Snap hook. 
Hot water i helerar tank, J. H. aene.. 
Hub for vehicle wheels, neumatic, 

i 








Hysteresis meter, J. L.. W. GilL............... 615,695 
Indicator. See Course indicator. Fire alarm 
indicator. Loom stop indicator. 
Insecticide solutions, apouas for spraying, M. 
is I acaserdscusecndcenavicucesenweess 615,963 


(Continued on page 414) 





414 


Scientific American. {DECEMBER 24, 1808. 











Holiday Suggestions 
MAGIC 


Stage Illusions and Scientific Diversions, 
including Trick Photography. 
Hy A. A. HOPKINS, 
568 paces. 420 illustrations. Price, $2.50. 


his work appeals to 
old and young alike. and 
t- 








t is one of the most a 
tractive holiday books of 
the year be illusions 
ar llustrate by the 
highest ass of engray 

« und the exposes of 
the tr s are, in many 
cases, furnished by the 
prestidi teurs them 
selves njuring, large 
stage llusions, fire-cat- 
ing, aword-swallowing, 
ventriloquism, mental 
makic, ancient magic, 
sutomata, curious toys, 
stage effects, photograph- 
le tricks, and the projec- 
tion of moving photo- 
graphs are all well de 
scribed and illustra ated 
n aking 1 handsoa v 

It is tastefully 

prime di and bound. 

Acknowledged by the 








ifession to be the 


STANDARD WORK ON MAGIC 


ce Circular of ntents and sample 
iNustrations free upon request 
=oen28 2 


1898 EDITION. 


EXPERIMENTAL SCIENCE 


By GEO. M. HOPKINS 
20th Edition Revised and Enlarged. 
914 Pages, 820 Illustrations 
Price $4.00 in cloth; $5.00 in half morocco, postpaid 


rus isa book full 
Of interest and value 


for Teachers, Stu 
aeuts ind others 
who desire to impart 
or obtain a practical 
knowledge of Phys 
ic rhis splendid 
work gives young 
and id something 
worthy of thought 


lt has influenced 
thousands of men in 
the choice of a career, 
It will wive anyone, 





young or old, infor 

mation that will en 

able him to compre 

hend the great im 

provements f the 

day It furnishes 

suggestions for hours of instructive recreation 


Send for large Mlustrated Circular 
and complete Table of Contents. 


=esteo 
THE SCIENTIFIC AMERICAN 


Gprlonsdis of Raseints, Motes & Queries 


12,500 RECEIPTS. 708 PAGES. 
Price, $5.00 in Cloth: $6.00 in Sheep: $6.50 in 
Half Morocco. Posto2rid 


Tits great 
work ‘Sas now 


been on the mua 

ket for nearly 
at yvear um 
the der mained f« t 
yes te l ryrent 
thin ‘ e edi 
t s have been 


entlet fo 


rhe work may 
be rewarded us 


t 


the product of 
the studies and 
practical ex 


perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor 
myution given be 





ing of the high 
est lnuearrang 
ed and condensed 
in concise form, 
convenient for ready use Almost every murry 
that can be thought of, relating to formuhe used 
in the various manufacturing industries, will here 
be found answered 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings 
Thicose h ire in search of independent business 
or nployment, relating to the home manutacture 
of sulable articles, will find in it hundreds of most 
excellent sugyestions 

jt? Ny ; leacriptive circular. 
*=e2e @ 


AGOMPLETE ELECTRICAL LIBRARY 


By Pror T. O'CONOR SLOANE 
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY 
For the Student, the Amateur. the Workshop, the Electri- 
‘ Engineer, Schools and Colleges 
Comprising five books, as follows 
Arithmetic of Electricity, 138 pages, - - $1.00 
Electric Toy Making, 140 pages, - - 1.00 
How to Become a Successfu! Electrician,189 pp. 1.00 
Standard Electrical Dictionary, 682 pages, - 3.00 
Electricity Simplified. 158 pages. - 1.00 
tt?” The above tive books may be purchased singly 
at the published prices. or the set complete, put up ina 
neat folding box, will be furnished to readers of Tut 
SCrtENTIFIC AMERICAN at the special reduced price of 


Five Dollars. You save #2 by ordering the com 
plete set. Five velamess i: 1. 309 pagen. | and over 


4130 illustration xd for full table of con- 
tents of eac! of the above b 4 


MUNN & Co., Puatisners, 
Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 





| insu}: ator for electric conductors, vacuum, J. A. 


che 
Internal combustion motor, J. Fielding 
Ironing meahine, J. W. Johnson 
Jack. See Lifting jack 
Joint. See Bicycle tubular joint. Pipe joint. | 










a. racoum -MIETZ & WEISS DUCATIONS:232 
KEROSENE E jovmet BY MAIL 


ENGINE. r) pressly Tor thin pare 


The most economical power | 


in 
Journal box, car axle, Lewis & Godwin 615,724 
Key fastener, T. J. Dickinson 615.820 
Lamp burner chimney holder, Pfeffer & Mayer... 616,007 | 
i V 





Lamp, electr S. Do 615,006 | . 5 
Last for shoes and st: andard for supporting same, | known. Absolutely safe and | 
F. J. Hruza 615,989 reliable. Rune rrectiy aut | 
ndri rticles, machine smoothing edges | kerosene. erfect auto- 
_ a i "t ay. ee eee a matic. Patented I en = 
and European « ountries. u ; ectrical, 
Laundry dampening device, F. E. Fay a Mechanical, or Civil En- 


128-132 Mott St.,New York.| gz = ww ay 


Lawn sprinkler, F. Struhs 
Mechanical and Architectural 


Leather skiving machine, W. H. Weston 
Lifter. See Picture lifter 


SPOSHSS SOSH OOS SOO OSS OH SOOSOHOOOOOSD Dr. «ing, ourveying; Plumbing; Architecture: Metal 
| ospecting ; Bookkeeping , Short- 





Lifting jack, J. C. Covert 
a ; = Pattern Drafting ; 
I ifti ve jack : Raby. | 3 Starrett’s Combination Bevel 5 ¢ hand; English Bg: Prospe 
ir » machine, J. K. Rogers ° for laying out work, measuring or$ 9 AMONT rays fora College Education at Home. 
runloa ting appar situs, J. D. Adams 615.947 rey showing any angle desired 6 45,(00 Students and Graduates. 
| Will lie flat. Stock 4 Cireular FREE. State subject you wich a study. 


Bievele k ° e 
r 515.886 > bs ‘ rue 
sada oiee Te te than 815.858 | @ Price - Ay THE INTERNATIONAL CORRESPONDENCE SCHOOLS 
otive engine lubricating apparatus, L . $2.00. this tool. Catalogue, @ Box #42, Scranton, Pa. 
} 112 +o aca nd ° 


, > 
Kaczander 615,993 | @ 
a 

> 


Loom stop indicator, W. G. Katon 616.055 | L. S. Coa. rsy 

Loom take-up mechanism, J. H. Northrop 610,064 Box 13, Sttho A e 

Mail pouch fastener. Mundhenk & Christian...... 615,875 | PCOPCOPOOCCOOOOSSOOOOOCOOOSS Barn the q ( iq p 
Mai s » W. E. Winter 616 045 | aay 


ing package — 
This beats ‘Wind, Steam. or Horse | 
> 














Measuring apparatus for creameries, C. E. Jenks 66.712 
Mechanical motor, G. P. Albright 615.948 WEB wer. We offer the 
Meter. See Hysteresis meter TEBSTER %¢ actuai horse power 
Mill. SeeG ding Wink 
a inte. GAS ENGINE | JEWELRY and ENGRAVING. 
Motor. See Electric motor. Internal combus | for 150, less 10« discownt for «: 
> ash. , . , 
‘ tion motor. Mechanical motor , Built on interchangeable pian, Built | Address PARSONS’ INSTITUTE, Horological Dept., 
=o es yey e. — ‘ Guess | of best material. Made in lots of 100 | 
eS OFrmac ° oo therefore we can make the price. Box- Bradley Polytechnic Institute, P 

sees a - —— op be see. See ——_ 615,766 | ed for shipment, weight 800 pounds. ee e, PEORIA, Mt 

sic rolls in sell playing Ins sents, mecha : | Made for Gas or Gaso.ine. Also Hori- 
. lon for driv ne, F Ww. Hedgeland ae zontal Engines, 4 to 50 borse power. LISS ELECTRIC ‘ 
oe paper ade ad a ii Wicasinens o 613,849 S® Write for Special Catalogue. | ~ certo! Eng eineering peroug instruction. 
Nut lock, J. J. McArdle bls.si7 | WEBSTER MFG. CO.. 1074 West 16th St.. CHICAGO | received far Special Instruction at anytime 
Ordnance, electric firing device for, Dawson & Fastern Branch, 3-D Dey Street, New York C ity | received a fag mad Inatruction “Washington, D.C. 

Buckham j —— | 
Ores, etc., apparatus for treating, T. Craney..... | interested in Ensilage - 
Package for holding liquor, G. H. Ricke. EVERY FARMER should investigate t e 


Package, sealed, W. B. Thomson 
Packing ring, J. 8. Raworth. 
Pad. See Shoulder pad 
Paint, C. BE. Anthony 
Paint agitator, C. A. Brown 
Paper bag holder, W. J. Nagle H 
Paper coating machine attachment, W. H. Wal 

, ; wrest THE IMPROVED 


3 YEARS OF SUCCESS IN 


z CALDWELL CYPRESS SILOS. pre BUILDING 
sate. ght) OF F 


They last a lifetime lllustrated Catalogue Free 
CALDWELL CO 


217 E. Main Ste, Louisville, Ky. L 





| a rt 


















dron 615,929 | 
Paper embossir “ machines, automatic stop at Dy N 
tachment fc J. A. Prince 615,900 ARINE ENGINE ACTICAL ne 
Paper oting on hine sheet separating device, We are the oldest builders and N ‘ 
J er 615,889 arantee superiority. ‘T'wo cy- 
Pr aper. feer omar on ichine sheet separating device, Ps a in one casting. Occupies 
} Villetts acon n~ 616,063 less space and weighs less for its . < 
P wer feeding machine sheet separator, T. C. power than any engine 
rexter 615.817 | “ok ARMSTRONG'S PIPE THREADING 
Paper vessel, W. M. Kinnard 615.716 | we Ld weed wh — 
Pavement reusing old asphalt, J. B. Robbins 616,014 Either stationary or ;~ 
Pavements, apparatus for repairing asphalt, W. rine. No fire, no heat, no CUT TING- OFF MACHINES 
G. MacKendrick 616,001 smoke. No licensed engin- Both Hand and Power. 


es 1 to 6 inches, 
Water, G nd Steam Fit- 
ters’ Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. [2 Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn, 


PEPSALT 





Pharmaceutical compound, A. Eichengrun 615,970 | - 
Pharmaceutical compound and making same, A eer required. Send for cat. 
Fichengrun 615.2% | SINTZ GAS ENGINE o., Grand Rapids, Mich., U.S.A. 
Phonograph-cylinder cabinet, E. U. Kinsey, . 615,856 | — ———_———————- ——_—_—____ 
» ’ cae ‘ » Tor 8 0 2 ~ , 
I aera > a »per and proce f develop “ NEW STANDARD , BATTERIES. 
Picture hanger, T. J. Bruce Adopted as “ Standard” by U. 8. Gov’t. 
Picture lifter and hanger, H. H. Draper Imitated but not equaled. Manufactured 
Pilot burner, W. C. Homan ‘tate specially for Medical Apparatus, Dental Sur- 
Pin holder. A. EK. Ormond gery, Gas Engine Lighting, Gasoline Launches 
Pipe coupling, A. W. MeGahan Telephones Pen’ ‘ie ore Alarms and 
int, W. L. Reich LL OP RCI ORK, 








616.011 





Pipe acanuen d 
Pipe rene h, W. Tyack = 928 No. ent sapaniae at $ i a Aan. Money 
Plaited fabric, J. D. Hatcher DIIINS INT 615.985 | back if not satisfactory. sHE, 

Jr Manufacturer, 25084 Greenwich St., New York. 





Planter, corn, J. F Arr 





Planter, corn. G. C 

Planter, tobacco, W Pre tsman, 9 

Plow, hillside or reversible, E Robinson. 615,908 | P8u USE GRINDSTONES | 

> a . standarc , | 

PI vg or eumivenor tandard and en congeing, ¥. 2 umes if so, we can suppiy you. Ali sizes 

Plumb. J. L. Balser haat Sp: Bee 615.781 mo ed and unmounted, always 

Press. See Printing press. | ke stock. Remember, we make a 

Reig ag ths 615.749 specialtyof selecting stones for all spe- 
. he cial purposes. {2 Ask for catalogue 


Printing machine, plate, J. P. Stevens.......... 
Printing press, C. F. Owen ones 
Printing press, bed and cylinder, C Potter és 615.897 
Prospecting tool and drill, J. Bradley et al 5 
Pulley and means for attaching same to shafts, 
loose, A. W. Nelson 

Pumping apparatus, T. FE. Jones 

Pumping machine, pneumatic, J. 8. Smith 615,760 
*umps, automatic relief valve nee w. P Dallett. 615,812 
*unch., pocket check, J. H. Burto 6 7 
Punching bag, R. W. Hess 
Rack, See Cue rack. Hay rack 





The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 


For Heavy Continuous Work 
every machine shop will commend our 
Power ve Threading and Cut- 
ting Mac Cones are central 
over machine, ‘cqualising the weight. 
Within the cones are compound gears 
giving six changes of speed Gears 














Kailway crossing signal. J. D. Taylor 615,762 : A : : 

Railway gate, T. M. Cottle 615,681 equire no extra space, and are pro- 

Railway gate, automatic, Bernardin & Patte- tected from dust or accident. Chasers| Indigestion has no terrors for him! 
naude aoe can be opened, threaded pipe removed, “ 

Railway system, H. 8, Halford another inserted and cut without stop- | That salt-shaker is filled with Pepsalt. 

; ping machine. {#" Send for Catalogue. It cures and prevents Indivestion. 





Railway tie, A. W. Taft 

Railway tie, metallic. R. F. Ellis 
Railway time signal, H. J. Wemett 
Rake. See Hay rake 

Rand forming machine, C. B. Howard 
Refrigerator, G. L. Wyman 
Registering device, J. Alexander 
Kite, C. F oe A 


King. See Packing ring | 


1 THE MERRELL MFG, CO, 
| 501 Curtiss Street, TO ends ‘afta. | PE PSALT is the best of table salt, into 
pl a - 


every grain of which is incor- 
porated digestive substances natura) to the stomach. 
Fill your salt-cellar with PEPSALT and use it in 
place of salt at your meals. If you bave indigestion, 
your stomach does not supply the necessary amount of 








Koller. See Embossing roller. P | 

Rope grip, J. R. A” tt et al - 822 | the dissolving or digestive juices. PEPSALT taken 

Rotary engine, C, ite 615.56 3 . * 

Kotary engine, F. J. Haeseler. 6lo.981 in place of salt at your meals makes good ubis deficiency, 

Rotary engine, J. H. Parsons 615,891 | as you take with every mouthful of your food a similar 
substance to that which is required and at the right 


Roundabout, C. Vollmer 64 


nat ber cement tank. S. Roes : 616,016 | ) PERFORATED ME ALS | time, and your indigestion is a thing of the past. Send 


Rubber substitutes and com positions of matter 
therefor, producing. W. k. Leonard 615, 8658 613.866 | S ATION F CHI C AGO.USA | for sample in salt shaker bottle and try it. Price % 


Sample holder for boxes drawe rs, etc.. N | cents, postpaid. 


Brinkerhoff 515,785 | - —e ; 
= wad and eravel. apparatus for cleaning or sep- : THE VAUPEL SAMARITAN CO. 
48 Sheriff St., Cleveland, Ohio. 


OE ay - LaF. ee R. Adams Sis: «Si m C m R 
| . n lex Ci . is corde. PEPSALT CURES AND 
: é “ ause » -on- 
Ban ag ‘ PREVENTS INDIGESTION 


“ash fastener, A. H. Smith 
struction, simple in operation and > with | —_ 
Print Your, Own Circulars 


Sash fastener, T. B. Stevens 
Sashes, means for fastening panes of giass in 
window, F. Sagebiel 6 

Saw, cross cut, J. H. Carse 

a a — of record, Saves maximum of time with 

Saw setting machine, W. Clark ini 

dS fA ae minimum of labor. Registers by the push | 
of a button—nothing more. One hundred ge -& yy 5 
men can register in one minute on one Re- boy combine business 

with amusement and 

Screening apparatus. H. E. Sturcke corder. Adapted to large or small con- | rint them for you. 

Seal trap. liquid. LK. Stanford cerns.‘ No keys, checks, cards, tape or ink- - a eer re 

Sep See Tub seat . ~ . . s 

Recomeser. Soe Whent semmeaser ribbon. For simplicity, compactness, dur- pectners mem. A im 
ability and quick registration absolutely 











Seale, small, M. G. Wheeler. 
Seraper. cotton, G. L. Muckleroy 


Ingman 

Seale scraping device, W. M. Reed 

Sewing machine, J. A. Sanford inking printing presses 
type and all printing 














Sewing machine binding attachment J. H. Clark € 5,678 - : 
Sewins machine, carpet, W nenten SW er: j; S| without rivals, supplies.“ Write for 
Se ig mac Ss, etc attachme or, T. d » oo an - ‘ . 

Butler 615.902 Full description for the asking. ASK NOW. pao y ® Jig EPs Fa- 
Sharpener, hoe, Foster & Miller o6e0ctee GE 
Shingle sizer and e dger, i. Fox ‘L.... 615.608; Heywood Brothers & Wakefield Company, ___ *_sétte St, Balti imore. 
Shoe case, sample, G. F iggs 615,789 | 
Shoe fastening. H. Trinder 616,040 | 195 CANAL STREET, NEW YORK. 

oe —- SS coeres #15. 882: byt} N. B.—For prices, state number of your employes. THE DOLLAR TYPEWRITER 

Ow ci » F. Biele 615,788 | —— : a res ABCDEFGH 

o se, Seott & Cameron 615.91 > | SED. 
Sign. advertising, FE. H. Schild 616,022 
Signal. See Kailway crossing signal Railway DEFIANCE. eriance Onige ee 


time signa 

Skirt, bieycle. H. Stein 

Smoke bleacher and soot trap, E. F. Preston 

Snap hook, K. D. Dodge 

Sr ¥ plow. C. Duff 

Spindle and support, EF. H. Ryon 

Sprinkler See Lawn sprinkler 

Square, bevel, D. H. Clymer 

Steam apparatus for cooking, etc., low pressure, 
EF. W. Parish 

Steam engine, Sackett & Huhn 

Steam joint, expansion, J. B. Wade 

Steam trap. J. l. and J. E. Thornycroft 

Stoker, mechanical, J. F. Pool 

Stove, heating, 8. Holmgren 

Stove, magazine heating, L. Mitiska.. 


HUB POKE, 
WHEEL, BENDING, 


_WAGON, CARRIAGE 
AN[ HOOP 
MACHINERY 


and Practical Type Writing Machine for nly ORB 
Exactly likecut: regular Remington Type; 4 

. ALMER Stationary — me gua of work ; takes a fools cap sheet. b= jetes wich 
a on Marine Gasoline En- der, autoumtic ro ’ alent 
nes and Launches, Motor a4 Proll: uses copring ink : in fact it does al Dtthe work one rt 
agon En — Engine high priced machine. Speed, 15 to 25 words'a minute. Size, 



























Strainer, pump, H. C. Hansen 

tra, fide Breast strap. Car band strap a ping En-| %x¢x01n.; weight, 12 og. ae, guaranteed, rice 

Stud spirals, machine for coiling, Roulet & } % 4 for catalog $1.00. Postage 15e. Extra. ROBT A. INGERSOLL 4& BRO., 
Young 415.749 | “PAL MER BROS., MIANt rs CONN. €7 Cortlandt rn Dept. No. 47. NEW YORK CITY 

Svringe, expanding arm, P. Grabler. 615.697 | * 6 

Tank. See Rubber cement tank , 16 to 20 

ranning hides or skins, J. H. Curling . BL5.9n0 | e@% 

Felephone switchboard, T. F. Ahern 68.046 | » PIERCE VAPOR LAUNCHES ‘eet, 

Thermocauter lancet, W. H. Beach 615,784 $1 50 ano Up. 14 Ft. FISHING LAUNCH. 


ee soo +s- eT STATIONARY AND PUMPING ENGINES. 





| Tie. See Necktie. Railway tie Catalogue Stating Size. es 
(Continued PIERCE ENGINE “COMPANY 17 N. 17TH Street, RACINE. WIS. 


on page 415) 
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Can I Become an Electrical Engineer? 


For our Free, handsomely illustrated book entitled 
**Can I Become an Electrical Engineer?» address 


Endorsed by Every Prominent Electrical Engineer. 


120-122 LIBERTY 


The Electrical Engineer Institute of Correspondence Instruction, Dept. A, 


(Conducted under the auspices of 
“Tae ELECTRICAL ENGINEER"), 


STREET, NEW YORK, U. S. A. 





TELEPHONES 


For Long Distance, 
For 5 to 15 Mile Lines, . . 5.00 
Short Distance Telephones," 2. 
Carbon ( Sylinder Batteries, 
Battery Table Lamps, ‘ id 
Medica! Batteries. . 3.7 =“ 

DYNAMO C ASTINGS. 
Send ome for complete catalogue of Electri- 

Specialties and Supplies. 


me MUANUS ELECTRIC CO., - Mianus, Conn. 








Buy Telephones 


THAT ARE GOOD--NOT * CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our = 

tee and instruments are both ¢ 
WESTERN TELEPHONE CONSTRUCTION co. 

250-254 South Clinton St., Chicago. 
Largest Manufacturers of Telephones 
exclusively in the | United States. 





se American-Hunnings”’ 
TELEPHONES. 


Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
single line or metallic circuit and number of 
telephones to be ape ononeline. {2 "Send 
for catalogue “S. A 

AMERICAN ELECTRIC TELEPHONE CO., 

173 South Canal St., Chicago, Ill. 











-75 each |, 
| Tool, combination, 


Rotary Neostyle | 








5,000 Copies asf 
from ene original writ- o25 
- - auc 

ing or Typewriting. ss8 
Operated by Crank, Treadle 4 89 
or Electric Motor. 38 
Speed 70 cop- 34 







ies per min- 
ute. 

Used and in- 
dorsed by leading 
firms and corpo- 
rations in every 


city. . 
NEOSTYLE CO. 
98-102 C burch st.. New York 


ACETYLENE! 


Get a better light and save one-third the 
present cost of your gas bills by installing 
a National Acetylene Gas Generator. The 
most brilliant light ever produced; safe, 
cheap, efficient; can be installed any- 
where. Does the proposition interest 
you? If so, write for catalogue and 
prices. THE NATIONAL ACE- 

TY LENE GAS CO., 909 New 

England Bldg., c leveland, oO. 


SECTORLESS WIMSHURST MACHINE. 

—This article gives directions for making. 4 illustra- 
tions SCIENTIFIC AMERICAN SUPPLEMENT 1131. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for new catalogue. 


PURE WATER 


rs: is distilled water. Nothing but 
distillation will eliminate both 
organic and inorganic impuri- 
ties. An ordinary cvok stove is 
all you need with 


THE SANITARY STILL 


to give you plenty of pure, spark- 
ling water, wrated with steril- 
ized air. Free booklet. Our #10.00 
STILL gives twice the capacity 
of others. Write at once for 
particulars. 


__CUPRIGRAPH CUPRIGRAPH CO., 138 No. Green Street, Chicago 


Calcium King 
Camp, 


BURNS ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 
Get the Best. Price 83.50 
Agents wanted in every town. 

CALCIUM KING LAMP CO., 
Waterbury, Conn. 





































NICKEL 
Electro-Plating 


Apparatus a Material. 
pitenson & VanWinkle 


ay N.J. 
136 Liberty St., N. Y, 
30 & 32.8. Canal St. 
Chicago. 


tor 1600 p. 1888 catalogue. 





Send your business card 


NEW FURNACE PIPE COVERING ** 


a Household Preblem Solved 
GAST’S PATENT 
ASBESTOS AIR CELL FURNACE & 
HEATER PIPES COVERING. 
Saves one-third your fuel. Most 
economical known. SAMPLES 
FREE. Write for full particulars 
New York Fire Proof Covering Co., 


23 Dey Street. New York, N. Y. 
THE ELECTRIC HEATER. = y VALU- 


able paper, with working drawings of various forms of 
the electrical beaters, including electric soldering iron, 
electric pad for the sick, etc. 6 illustrations. SCIEN- 
TIFIC AMERICAN SUPPLEMENT 1112 ce 10 cents. 
For sale by Munn & Co. and all newsdealers. 








MAKE YOUR 
Nicke 
Compiete, by ma 








9,794 
|W indow, prism, G. K. Cummings ..........29,805 to 29,810 





| Watchcase centers, apparatus for pressing, C. H. 


Tile flooring, J. J. Fields, Jr.. $32 | 
Tire, vehicle, Sutherland & Mitchel... 
Tires, inflating ni wo od Co 1eumatic, 
| Tongue support, Mac illan.. 
| Tongue support, w. a B. Armstrong. 

>, Broudbooks. .. 

Top spinner, 8. G. ‘Warren.. e aE 
Trap. See Animal tra Seal trap. Steam trap. 
‘Tray or waiter, S. R. H. ean.. 

Trolley replacer, ‘electric railway. L. A. Cowies.. 
Trolley wheel replacer, G. E. Mittinger, Jr 

Tub seat, detachable, A. 

Tubes, making otpmenel, C. -. ‘Higuins. 

Tubes or pipes, apparatus for depositing metal 





ene ° t 
. Blair .. 
é 








ek, Wo, Weitns 658 neces 610,440 
Tubing, machine for manufacturing ‘continuous 

spiral, Wilson & Grimm 616,044 | 
Tubular boiler, J. Jardine....... ........ 


: 615,711 j 
Tufted fabric, machine for making, Spoerl & } 
Haubrich. P 6 
Turn table, automatic, , pneum atic, J. H. Harting 615 
Type writing machine, E. 8. Shimer 
Typewriting mac hines, ball bearing for type bars 





or, ° R 
Vaccine carrier and case, R. Walsh.. «ee» 616,042 
Valve, L. Aldrich..... ne srapensdiuancens 615,778 


Valve, check and back pre ssure, E. P. Sands..... 
Valve ae ar, link, J. A. 

Valve grinding machine, L. D. “Castle. eescese 
Vehicle, chain propelled, 'T. J. Se haibly. enemas 61 
Vehicle, foot propelled, T. H. “Brosnihan.. i Wa 
Vehicle, running gear, H. A. Moyer... 
Vehicle running gear, H. A. Moyer.. 
Vehicle running gear, H. A. Muckle 
Vehicle, spring, H. A. Moyer 
Vehicles, detachable runner for wheeled, KR. F. 

Downey 
Velocipede, 8 —~/ 7 anneddenecies 
Velocipede guard, 1 iggins.. 
Veneer machine, D. Mw: Williamson : 
Wagon brake, R. H. Layton (reissue)....... 
Wagon brake, automatic, . A. Little..... .... 
Wall sizing composition, W. Kahlert 











. 616,058 





riel 

Watches, ete., dial train for, E. Krahenbubl 
Water purifying apparatus, J. F. He 
Wheat separator ~ od washe' r, A. Johnson 
Wheel. See Car whe 
Wheel assembling “machine, bicycle, C. T. 
Windmill, L.’ Bartholomew 
Window, K. Flint 
Wood, apparatus for stripping off bark of, L. 

Wertheim , oe 
Wool drying mac hine, F. G. Sargent.. heeseeees 
Wrench. See Pipe wrench. 
Wrench, C. M. Ryder 
Wringer attac ment. tub, W. Gender..... 
Yoke center, neck, 8. Pearson. evces 








DESIGNS. 


Badge, B. 8. Whitehead.............. 
Cap lift, W. A. Williamson... . 
Cap. storm, W. J. Lane............ 
Carpet, A. Bunel ‘ ‘. 

Christmas tree sup ort. C. 
Cigar shield, F. A. Bald wit 
Clothes pin member. . Atkinson . 
Contact box cover, W. PE tcrecs as 
Dish, covered, A. Paroutaud................. 
Engine frame, gas, W. A. Bole et al 
Glass or silverware, ornamental border for, B. P. 
















Jenks. ee 
Horse shoe calk, J. R. Williams. ::": 
Ss Tile Ele SB nivenceceseess 


Lamp body, W. P. c ary.. sn 
Lamp, cycle, Waibel ie Meytrott secccece 
Nipple, slip, C. T. Pr: went 
Puzzle box. G. 8. ower. ° see coesecee 
Reflector, P. Pieri........ 2 
Skirt protector, H. Maul... 


Wormwood........... : 29. 








TRADE MARKS. 


Acetanilid, nitrate of soda, and blanc fixe, Wm. 
J. Matheson & Compan &, 
Belting, silk and serge, American Silk Label 
Manufacturing Comvany . 
Can head, key opening, Ziegfeld C ompany. 
Cementitious or adhesive substances and pune- 
ture closers, Fabriques de Produits Chimi- 
ques de Thann & de Mulhouse................. 
Cocktails, certain named, L. J. Killian... cose 
Collars, cuffs end shirt fronts, Z. Newshuler. . 32,222 
amr ~~ paemebds Royal Remedy and Extract Com- 
pan . 32,230 
peumones precious stones, jewe iry, silverware, 
gold ware and plated ware, Duhme Jewelry 









Ciimenash<nes s40006si06nsnccuermenemnal a 32,219 
Moctsien specialties, certain named, Ohio Brass 
ilisiinbceconcqpedacbnesencgans 32,239 
Golf: ba Is, Whitman & Barnes Manufacturing 
CORRORG 00 cancesercccccseccoccse coesecee On 





Heel counters, Morton & Lyons.. 
Medical compounds, certain named, L. W. Gans.. 
Medicinal compound, certain named, D. F. Brown 
Medicinal compounds, P. haa aaa 32,243 
Medicine for certain diseases, N. Morris........... 32,246 
Medicine for the treatment of a certain named | 
disease, D. D. Richardson.......... 32.2 
Medicine for the treatment of certain named 
diseases, D. D. Richardson......... . 82,244 
Cts, extracts, essences and flavorings, ess 
Rockhill.. 
Packing house products 
Company. . 
Pencils, lead, L. & C. Hardtmuth 
Pens, stylographic, J; yay sp J 
Powder, American E.C. & Schultze 











oy 
F 





, certain named, Swift x 








32,233 to 32,235 
32,221 








32,22 
junpowder 





Company.. onesuianlt oooe 32,208 
Remedies for certain named diseases, J. Wilde... 32,247 


Shoes, ladies’, misses’ and children’s, Zionler 
32. aa 






rothers...... 
Skirt protectors, Evinghaus & Herbener.. 3 ) 
Starch, laundry, E. R. Durkee & Company......... ; 32,232 


Tobacco, plug, twist, smoking and fine cut, Brown 





Ne Td sonnddenduheseondndiambadbades 223 
Witch hazel cream and toilet — cream, M. 
Phompeon & ComMpaey .....cccccccsceccscecccccce 32,227 


LABELS. 


“* Jones’ Break Up.” for a remedy for rheumatism 


and neuralgia, W.C. Jones....... 6,737 
* La Tubarosa,” for cigars, American 1 Lithographic 
Comp I tion Siete ad te . 6,78 


= Preferred Stock.” for canned goods, Gresoa * 


Packing Company 6,739 
* Royal Cream of Corn,’ for canned hominy. corn, 
Circleville Canning Company 6,738 
“The Game of Going to the Klondike,” for a 
ame. McLoughlin Brothers 6,734 
“The Game of Playing Department Store, for a 
game. McLoughlin Brothers. . 6,735 
“The Troublesome Donkeys,” for a game, “Me 
ER PE IT Ti 


PRIN’S 


“Little Volunteer Gams Card,” for a game, Me- 
ET SIS Hcnvactacddéccsscctsccn te ecedvcte 91 





A printei copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued sirce 1865. will be furnished from this office for | 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co.. Sl 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canrdian patents may now be obtained by the in- 


ventors for any of the inventions named in the fore- 
list, provided they are simple. at a cost of $40 each. 
cost will be 


complicated the Mens aco nol 
You. Other foreign patente may also be obtained. 





INVENTORS AND MANUFACTURERS | 


We contract to manufacture and introduce hardware 
specialties. Have first-class shop, well organized can- 
vassing agents,also traveling men to jobbing trad >, 
Sheet metal stamping 8 a leader with us. 
L. B. Baker Mfg. Co., Racine Junction, W ‘is. 





CATALOGUES FREE 
UNION MODEL WORKS 
93 CLARK CHICAGO 


oUF Es HELD... 


with the Improved Wash- 
burne Patent Cuff Hold- 
ers can be placed just where 
you want them; will never 
siip but may be instantly re- 
leased. Drawers Supporters, 
easily adjusted or taken off— 
excellent for holding golf 
trousers. By mail, 2c. the 
air. $2 Catalogue showsng 
hese and other novelties, free. 


American Ring Co.. Box | P, Waterbury, Conn. 
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EF L Composition Wire Belt Laciag 
om Made in 4 

2: f O sizes “send DARA 
= A al’ for circular UARAAAAEAAA4 44) 
pam =~ SEST BABY and prices. 

=° J. M. HAYDEN & CO., Mirs. 

z E 60 Peari St., Grand Rapids,Mich. | 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. I. 





50 YEARS’ 
EXPERIENCE 






TrRave Marks 
DESIGNS 
CopyricHTs &c. 






WANTED. 


WANTED. Control of patented novelty 
through canvassing agents. 
facturing Co., Cincinnati, O. 


WANTED-A Dr: 1ughtsman with experience on print- 
ing presses. Acdress Golding, 188 High st., Bos- 
ton, Mass., stating age, experience and pay required. 


salable 
Address Blanchard Manu- 


Wanted - Patternmaker with knowledge of Drawing; 


| must be practical and competent to take charge of Pat- 
| ternmaking and Improvement Department in Agricul- 


tural Lmplement Factory in large town 


Go od | situation 
for the right man. Y. 


Address Grain brill, Box 774, N 


WOODTURNING Lathe Castings for $1.00. Com- 
plete set for bench lathe. W.H. RIGGS, Canton, Pa. 


MAGICAL APPARATUS, *:. Tange Catalowue. 


Small edition free. MARTINKA & CO., New York. 
ne to 25 tons daily « 
FR pacity Chall my’ » 3 NE 
RE IGERATHO Sons, Oshkosh. Wis MACHI 
| WILL BACK any scheme showing profit, or will 


buy patent of mechanical toy or practical device or 
novelty. Write particulars. GORDON, Box 773, New York 








MACHINES, Corliss Engince. Brewers’ 
aud Bottlers’ Mac hinery. TH VILTER 
( O., 88 Clinton Street, Milwaukee, Wis 


Me Binaaien LON ieee 
TURBINES “inisushiat 
Experimental & Mode! Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St., 














f i 

] 

| TYPE WHEELS bg Fa og ED WORK . SMALL MACHINERY 
{ NOVELTIES & ETC. NEW YO STENCIL WORKS 100 NASSAU S* N.Y.) 








NOVELTIES & PATENTED ARTICLES 


“fanufactured by Contract. Punching Dies, Spec: ial Ma- 
chinery. E. Konigslow & Bro., 181 Seneca St.,Cieveland,O. 





Anyone sending a sketch and description may 
quickly ascertain our opinion free w yhether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0,3¢1 8roadmay, New York 


Branch Office. 625 F 8t., Washington, D. C. 





BACKUS WATER MOTOR CO..NEWAR 








WILLIAM HAAS & SON, 

335 West Broadway, New York. Agents for 
KRUPP’S CELEBRATED TOOL, DIE STEEL, 
etc. Steel kept in stock. Gold Roll Steel and Heavy 

| Die Steel -awed to any Leneth desired. 
Manufacturers of WM. HAAS’ PATENT PIPE CUTTER. 








Thorovghly Constructed, Attr: 


to work as yoy ae 
New York State Fair, 





W. ANDREWS CO., Lock 


THE UNIVERSAL 
HATCHER AND BROODER. 


Scientific and Practical Hatcher. Only Self-regulating 
Hot Water Machine in the market. There is Positive- 
ly Nothing to Get Out of Order. The Boiler, Radiator 
art Containing Water are made from the 
Best Grade of Copper. It ts complete and guaranteed 


lllustrated Descri oh . - 


active in Appearance. A 


s and First Premium at 
Send Six Cents for 





Box 3, ELMIRA, N. Y. 





A faultiess 
The hatching 
machine 
for 50 eggs. 
Price $7. Heat and mois- 
ture regulation and ven- 
tilation, absolu ~ 
y 
per- 
fect. 
A 











book 
about 





























one about 
6 
GEO. H. STAHL, Quincy, Itt. 
% me 30 DAYS TRIAL FREE 
KS oa before saw an, 
“ Ae incubator, yet with 
(Xen ga Se ce woll. —— 
er catalogue, fully illustrated. Con- 
= in others. Mailed for 6 cents 
Mending of Single Tube Tires.—A practical article ilius- 
and the use of puncture bands. 9 illustrations. Con- 


the Excelsior I bator, will be sent 
free to any one naming this paper. 
s are not so convincing as the 
oS ne, on every Incubator we make. 
Ts. M. Duval, Oia Church, = 
the Bantam hatched BAN 
50 chicks From W eggs EB 
or No. 10 
‘ucKeYE INCUBATOR co. ‘apringdield, Ohio, 
Getour space our 
B4l BUY: and 
tains useful hints on poultry rais- 
ing and important information 
: i a orth a dollar 
MOINES INCUBATOR ., Box 75, Des Moines, lowa. 
BICYCLE TIRE REPAIRING.— THE 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band plugging 
tained in SUPPLEMENT 1102. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


BigeFour=Route 


the Best Line from 
Chicago, Peoria, Cleveland, Indianapolis, 


to all 
FLORIDA POINTS. 
CHOICE OF ROUTES 


rom 
CINCINNATI or LOUISVILLE, 
s@” Write for Rater, Time, ete. 
E. 0. McCORMICK, Pass. Traffic Mgr., Cincinnati, 0. 0. 


For Amateurs and 
UU Ta Proiessionals. 


] Put up In powder form in 





— — ready ter 
mined: when dis- 
solved + Specially 
prepared for all kinds of 










thePertect Mew MATS plates. wome, trane- 
XQ pere’ Wag "romissshcvrlonrarers 


ure afterascientiticstudy 

of their emulsions. Sav 
time,is rapid and controll abie in action,will not spoil, 
does not stain the hands, dissolves easily and renders 
the nicest gradations in high lights and shadews 
Every amateur can obtain artistic resuits. Recom- 
mended by leading dry plate manufacturers, photog- 
raphers, etc. Tubes ready for immediate use (make 
Woz. or 14 pt. best developer) 26 cents each. doz 
tubes pac ked in neat box $3.0. Pure TOLIDOL per 
poand and $8.00, half pound $4.50; ounce & cents. Sold by 
yest dealers or sent post paid apon receipt of price. In 
ordering tubes specify kind of plate or film - heth 
er for snap shot or time exposure. ook let 
Haller-Kemner Co., Sole Agents, Atiss Block, " Chicago. 
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isian Diamonds, and Rubies ~ 
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eee © to a 8h . on nearest 
A on med Y Ladies” or Gent's, Agentsand 
galesmen cana big money. 


FAGLE WATOR O0., 25% roadway, New York. 
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THE CYPHERS 
Incubator and Brooder 


The Only Practical System of Incubation. 


Moisture Self-Supplied and Regulation Ab- 
solute. Produces Strong, Healthy Stock. 


GOES FREIGHT PREPAID. 
Send 10c. for fully Iustrated Catalogue to the 
CYPHERS INCUBATOR CO. 
Wayland, N. ¥. 
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Scientific American, 


[ DACEMBER 24, 1808. 








The Automobile 


[a eee) 1s the French word 
for it. There are 
thousands of them in 
use in France and 
England, and enthu- 
siasm knows no 
bounds, The 


WINTON 
MOTOR 





These goods are maie fr>m best materials. 
ww Catalogues furnished 
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Special Patcorng eee Pazitary Springs 
xpo 


34 clamp, adjustable either to plain direct-post or to T-post. 
Their prices are low. Orders filled promptly and accurately. 


Hunt Manufacturing Co., Westboro, Mass., U. S. A. 


nm application. 








CARRIAGE 


has the seal of ap- 
proval by experts who 
have been on both 
sides of the Atlantic 
Its motive power, 
Be: construction and 
style are right. 
drocarbon system, 








— 2 Hy- 
Price 81,000. No Age 6 


cent permile. Prompt deliveries. Write for Catalogue 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


nts, 


but the Eastman Kodak, 


Holidays are 














itis the .. ++ 
Superior Writing Machine. 


LATHES Foot Power, High Grade 


W. P. Davis Mach. Co., Rochester, N 





GRINDING ee 
IN ALL FORMS. 


THE CARBORUNDUM CO., - NIAGARA FALLS, N. Y. 





Send Fifteen Cents for a three 
months’ trial subscription to 


“THE BOOK-KEEPER” 


A handsome 200-page magazine for 
Book-keepers, Cashiers and — 
Men. It will teach you Book-kee 
Shorthand, Penmanship, Law, het 
Cuts, Corporation Accounting, Bank- 
ing, Business Pointers, Amusing Arith- 





It Excels in all Desirable Features. 
It is Simple, Strong and Mechan- 
ically Correct—the Most Econom- 
ical Machine Made. :::::222323 


SEND FOR ART CATALOGUE. 


The Smith Premier Typewriter Go, @ 
SYRACUSE, N. Y., U. S, A. 




















Kodak Days 





The long ev enings of Christmas-tide are made 
doubly delightful by taking flash-light pictures of 
one’s friends. 

Picture taking by y daylight or flash-light is easy 
with a Kodak. 


KODAKS $5.00 to $35.00. 
EASTMAN KODAK CO. 
Rochester, N. Y. 








* Perfection” Yacht Mattresses and Cushions. 
Every yachtsman knows what it is to have wet bedding 
on a yacht. “ Perfection” Mattresses are moisture re- 
sisting, non-absorbent, and vermin proof. We make to 
order any size or shape of mattresses and cushions. 
Write for catalogue. Send measurements for estimates. 


MECHANICAL FABRIC CO., Providence, R. 1., U.S. A. 
TRADE MARK 


66 
Puaauoe 
ALUMINUM PAINT. 


Latest eke of Aluminum. Looks like Frosted 
Si! ver ble, Untarnishable, Water, (Oil and 
Weatherproof Durable, Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets, Cars, Stations, General Decoration, ete Sample 
bottle, by mail, for % cents 


THE AMERICAN PEGAMOID Co., , 348 B’way, New York 


enNTON a 


ANYTHIN 
A Horsde it CHBESE ¥¢0 
Tools that are common and Tools that 
are rare, costly and cheap Tvols, and 
every other kind of Tool used in any 
trade you will find described and illus- 
trated in MONTGOMERY'S TOOL CAT- 
ALOGUE FOR 1898. A handsome 
book containing 510 pages and copious 
ndex. Pocket size 64 x 444 inches, with 
















uunded edges and stitched covers. 

very workshop and factory in the 
country should have one. Sent by 
mali for % cents by 


MONTGOMERY & CO. 
105 Fulten Street, New York. 


PIANOS | 


Recent improvements in the construction of our 
upright and gone pianos render them absolutely 
unequaled. end for new descriptive catalogue 
with prices and terms. 


ORCANS 


For fifty years the Standard of the World. New 
styles of parlor and church okt, just introduced 
Also large assortment of slightly used pianos and 
organs 
SOLD ON INSTALMENTS, Rented and Exchanged. 


Masons Hamlin Co. 
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Users of the 


emington 


AUSTIN SEPARATOR 


Unequaled for 
DELIVER NG DRY STEAM 
by eliminating moisture 
and condensation from 
Liv® STEAM. 
fiso BYVRAST ING 








— Standard Typewriter pt imp ae Frees = 
haust * teonm. 


Manufactured by 
AUSTIN SEPARATOR CO. 
27 Woodbridge Street West, Detroit, Mich. 


are cordially invited to 
inspect and test the ... 


NEW BILLING 


Tabulatin g 


Attachment 


which we are now pre- 


pared to supply for the 
Remington 


























varieties at lowest prices. Hailroad 
Wyckoff, Seamans & Benedict. Grae yt in oftck ‘Senlen es 
Sewing Machines, Bicycles, Touls. co eis 





Lists Free. CHICAGO SCALE Co., Ch 


327 Broadway, New York. 
SHE CHART! TER GAS 3 ® GASOLINE ENGINE, 
— CHARTER (er. ENGINE CO. So8t iac 
**@) VELOCITY va ICE BOATS.—A COL- 
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metic, Lightning Calculations, etc., ete. 
Phas + ce, a aye The Book-keeper 








Efficiency 


makes the value of the ‘‘Heintz’’ 
Steam Trap—lots of others where you 
get more iron for your money—lots of 
imitations too—and some of them look 
almost exactly like the ‘* Heintz.’’ 

Every puff of steam you lose means 
a loss of more or less money-profits 
gone. Use the ‘‘Heintz’’ on your out- 
lets, wherever steam escapes, and you 
will have an increased boiler capacity. 
We have saved some concerns large 
sums—more than we dare say. Can 
save you something, too. 

The cost? Of little moment when 
traps are needed. Booklet ‘‘ H "’ tells 
the starting point. Get one from us. 


William §. Haines 
Company, 













136 South Fourth St. 
Philadelphia, 


SEND FOR DESCRIPTIVE PAMPHLET. | ‘* The Heintz, the best, tho’ it has imitators”’ 


21 Coprment, 1987, By THE WHHTEAE GO, © * Oo 





The Coburn Patent Trolley Track » 


Store Ladders. 


A PAIR OF STAIRS ALL ALONG 
THE LINE OF SHELVES. 
SP Send for Book, 


The Coburn Trolley Track Mfg. Co. 








TIFIC AMERICAN on the question of t speed of Ice 
Boats, demonstrating how ard why it is , t these ¢ raft 
sail faster than the wind which propels them. Illus. | 
trated with 10 explanatory diagrams. Contained in ScI- 
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10 
cents. To be had at this office and from all newsdealers. 


If You Want the Best Lathe and Drill) 


aig —=\— 


Cribune = Bicycles? 2 


lection of interesting letters to my ge of the SCIEN- 
$50.00 and Upward. 





Capacity 
and Durabil- 
ity, Cheap and Accurate. 
Westcott Chuck Co, 

Ask for catalogue in Engils 
i FIRST PRIZE AT COLUMBIAN 


at BEST IN THE WORLD. $/KENNEY FLUSHOMETER, (Pastas) 


Handsome illustrated catalogue Coser | our 
alt line of twenty-three models mailed free. | ot overhead tanks In bathrome and 


Che Black Mfg. Zo., Erie, Pa. 


++ooooooooeh 
Ourable and Efficient. 








S. A. 
h, French Spanish or German. 
EX POEITION, 1993. 


Oneida, N. Y., U. 





tf 


| 
nd Durable. 
e| Sanitary Eeaince 
and Architects. ~ exhibit tion oj a now. 
2 Illustrated Catalogue 
THE KENNEY COMPANY, 72-74 Trinity Pi., 





New York 


Powerful, Responsive. 


REEVES”’ 
Variable Speed Counter Shaft 









for securing any speed without ch e of belt | 
or loss of time. Speen adapt for all! 
kinds of experimental mac Siners. Printing | 


Presses, Motor Carriages, lronworking Tools, | 
Woodworking Machinery, or any and all ma- 
chines requiring a chanve’ of speed or feed. 
i Send for handsomely \ suecudeeaa 
Catalogue “ S. A.” fre: 
REEVES PULLEY Co.. Gotanbes, Ind., U.S.A. 











3 and 56 WEST 18th STREET, NEW YORK. 





Used and indorsed by the leading Professors 
and Colleges throughout the world. 
Perfection in the Art of Microscope Making 


ae t# Complete illustrated catalogue of Micro- 
scopes aud Optical Apparatus sent Free. 
Fine Instrument Making and Repairing. 
}. ZENTMAYER, 211 So.1 1th St., 


4: Phila., Pa. 











OUR NEW CANT BE 
BEATEN FOR QUALITY OR PRICE ~/o 








H 
IT MILD STEEL AND BEST WROUGHT IRON TUBULAR GOUDS i 
WORLD; 


is a Perfect 


Che Niagara Fr, ane compere 


Guaranteed to take outdoor and interior pictures 2 x 2% inches 
price camera made. Specter ly ground lens. utter arranged for Snap-Shot 
and Time Exposure: ses iwi lates. .- to any address pre- 
paid upon receipt a NTS in stamps or coin. 


NIAGARA CAMERA CO., BUFFALO, N. Y. 


‘epi 1§ 





mG National Tube Works Co. 


McKEESPORT, PA., U. S. A. 


E Largest Makers of All Sizes and Kinds of Spe “ 


al 


control the Manufacture of Wrought Tubular Goods 


|of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODI 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES 
Better than any other Pipe made. 


Camera for 35¢. 


ual to any higher | 


HOLYOKE, MASS. 
The season of present giving is approaching. 


The grand old custom of making gifts at Christmas 
to friends and relatives and employés is a tangible 
expression of the good-will we feel toward them. 
It is a practice that is followed in every civilized 
country. The character of the present has gen- 
erally been regulated by the age, sex, character, 
and needs of the recipient. 

For many years it has been the practice of many 
of the largest and most influential manufacturing 
concerns in the country to present to their most 
trusted workmen a year's subscription to the Sc1- 
ENTIFIC AMERICAN. That this practice has been 
of mutual benefit to giver and receiver is certain, 
for the reason that the practical information con- 
veyed each week by the paper has made every 
man a better workman, more fertile in ideas, more 
educated in technical knowledge, and consequently 
' more valuable to his employer. 

The utility of a present always enhances its 
value. Nothing could be of more practical value 
to any man employed by a manufacturing con- 
cern than the SCIENTIFIC AMERICAN. Every 

week its pages contain matter of interest to him; 

so that the gift of a year’s subscription would be 
| most highly prized. In cases where a number of 
| subscriptions are ordered by a firm, for the pur- 
pose of making gifts to employés, a spécial rate is 
| given, which will be made known on application, 

But it is not alone in workshops, foundries, and 
factories that the ScreNTIFIC AMERICAN is par- 
| ticularly welcome asa gift. Every father who has 
a son, or sons, having mechanical inclinations, 
could give his offspring no more useful and appre- 
ciable Christmas gift than a year’s subscription to 
| the ScrENTIFIC AMERICAN. The same may be 
| said of professors and teachers with favorite 

pupils. It is certain that, in all such cases, nothing 
| could be bought for the same money that would 
give so much satisfaction for so long a time. 
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ESSOP'S STEEL 
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Y ARINTING IN KS 
TENTIFIC AMERICAN NE, = with CHA 


YHNBSON & CO.'S L 
‘elphia, and 47 hose St., opp. Duane, New York 
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